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o inerease and accelerate the 
appearance of remissions 


“Gold salts, if administered during the first year of rheumatoid 
arthritis, increase and accelerate the appearance of remis- 
sions.”* A remission rate of 66 per cent was recently noted in 
a group of gold-treated patients with rheumatoid arthritis of 12 
months or less duration. Similar patients treated without gold 
showed a remission rate of only 24.1 per cent. On the average, 
remissions appeared 10 months sooner in the gold-treated cases, 


SOLGANAL 


(aurothioglucose) 


* Adams, C. H., and Cecil, R. L.: Ann. Int. Med. 33:163, 1950. 
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F. HENSCHEN, Geographic and Fiistorical Pathology 
of Arteriosclerosis 


Dr. Henschen is emeritus professor of pathology at 
the Caroline Institute School of Medicine, Stockholm, 
Sweden. After retirement he has been interested 
especially in gerontologic problems and in geographic 
pathology (reviving of the International Society of 
Geographical Pathology). He is now working in the 
Caroline Hospital, Stockholm. 

The role of diet in the etiology of arteriosclerosis 
was studied by comparing autopsy material from three 
different regions in Sweden during peacetime and dur- 
ing the nutritional crisis attending World War II. 
Close collaboration between the pathologists perform- 
ing the autopsies in the three regions assured com- 
parability of the findings. The incidence of arterio- 
sclerosis was much lower in the northern part of 
Sweden where the diet was poor in fat than in the 
middle and southern areas where the diet was richer 
in fat and calories. The incidence of arteriosclerosis 
was lower during the war years than during peace- 
time, particularly in the ages 30 to 60. 


V. KorencHevsky, S. K. Paris, AND B. BENJAMIN, 
Effects of Castration and the Process of Aging 
in Male Rats and Man 


Dr. Korenchevsky has been head of the Geronto- 
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Paris has served as research assistant in the Oxford 
Gerontological Research Unit since 1948. Mr. Ben- 
jamin is head of the Statistical Section of the London 
County Council, Public Health Department. 

In male rats, castration produced some changes 
which were similar to changes observed in normal 
rats during the process of aging. Among these 


changes were diminished weight of many organs, hy- 
pertrophy of the cytoplasm in the cells, a decrease 
in the number of dividing cells, and an increased 
deposition of body fat. The authors suggest that 
the relative hypoplasia of organs with aging repre- 
sents a physiologic adjustment in the aging organism 
in which the growth-suppressing mechanisms pre- 
dominate over the growth-promoting ones. Although 
deficiency in sex hormones may accelerate the onset 
of senility, such a deficiency is not a primary cause 
of aging. The authors believe that in man old age 
is a pathologic condition complicated by various path- 
ologic secondary features of aging. 


W. H. Masters, Long Range Sex Steroid Replace- 
ment - Target Organ Regeneration 


Dr. Masters is associate professor of obstetrics and 
gynecology, Washington University School of Med- 
icine. During the past six years he has been associ- 
ated with an evaluation of the effects of long term 
sex steroid replacement in the aged female. 

The present study reports structural changes in the 
Ovary, vagina, uterus, and breasts of 7 aged women 
who were undergoing sex hormone therapy when they 
died. Examination of histologic sections gave evi- 
dence of a return of function in vagina, uterus, and 
breast, with no effect on the ovary. Blood vessel 
reactivation was observed in the uterus and ovary, 
but there was no significant change in the blood 
vessels of the vagina or breast. 


O. Osrich AND FE. Wooprorp-WiLiiAMs, The 
Normal Precordial Electrocardiogram in_ the 
Aged 


Dr. Olbrich, a fellow of the Royal College of 
Physicians, Edinburgh, is consultant physician in 
charge of Geriatric Services of the Sunderland Group 
of Hospitals in England. Dr. Woodford-Williams, 
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member of the Royal College of Physicians, London, 
is assistant physician to the Geriatric Services of the 
Sunderland Group of Hospitals. 

A detailed analysis of electrocardiograms recorded 
from 13 leads (3 standard leads, 3 unipolar limb 
leads, and 7 precordial leads from V1 to V7) in 500 
patients over the age of 60 years is presented. Among 
the 500 patients, 154 were found whose tracings com- 
plied with the accepted normal patterns of young 
adults. The aged showed a depression of the RS-T 
junction and segment and alterations in the shape and 
amplitude of the T waves which may be ascribed to 
vascular changes affecting the heart. Changes in the 
Q wave in precordial lead V3 are explained by 
changes in position of the heart in the aged. Heart 
rate did not change with advancing age. 


O. OLsricH AND E. Wooprorp-WILLIAMs, The Effect 
of Changes of Body Position on the Precordial 
Electrocardiogram in Young and Aged Subjects 


The authors have demonstrated that older subjects 
are much more susceptible to voltage changes produced 
in the electrocardiogram by changes in body position 
than are young subjects. The smaller deflections 
(voltage changes) found in older subjects are probably 
due to anatomic changes in the position of the heart 
in the chest rather than to decreases in the action 
current of the heart. 


A. VipeB2K AND P. G. ACKERMANN, The Potassium 
Content of Plasma and Red Cells in Various Age 
Groups 


Dr. Videbek is authorized as a specialist in in- 
ternal medicine in Denmark and Dr. Ackermann is 
research assistant, Division of Gerontology, Washing- 
ton University School of Medicine, St. Louis, Mis- 
souri. 

The investigation includes 47 individuals between 
25 and 97 years of age. Using the flamephotometric 
procedeure potassium analyses were 
whole blood and on plasma. The hematocrit values 
served for calculation of the potassium content of 
the erythrocytes. 


performed on 


The plasma potassium values show- 
ed a slight but not significant increase with age. No 
effect of age on the potassium content of the red cells 
was found. 


K. Iversen, Thyrotoxicosis in Aged Individuals 


resident physician in the Kom- 
munehospital, Dept. II, Copenhagen, Denmark. 

An analysis of all cases of thyrotoxicosis admitted 
to the hospitals in the City of Copenhagen during the 
period 1938 to 1945 was made. Of the 1832 patients, 
9.8 per cent were over 60 years of age. In this group 


there were 137 females but only 12 males. The symp- 


Dr. Iversen is 


toms of the disease were different in the patients over 
60 years of age. Exophthalmus and other eye symp- 
toms were absent in the patients over 60, whereas 
auricular fibrillation and cardiac insufficiency occurred 
in 25.5 and 22.0 per cent of the older patients as com- 
pared with 2.0 and 2.6 per cent in the young group. 


R. A. Nasatorr, Present-Day Surgical Viewpoints 
and Procedures in Vascular Surgery of the Aged 


Dr. Nabatoff received his training in general 
surgery at the Mount Sinai Hospital, New York, and 
then was awarded a Rosenstock Foundation Fellow- 
ship in cardiovascular surgery at the Presbyterian 
Hospital, New York, and at Johns Hopkins Hospital, 
Baltimore. He is now engaged in experimental and 
clinical cardiovascular surgery at Mount Sinai, Pres- 
byterian, and Harlem Hospital, and the Hospital and 
Home for the Aged and Infirm Hebrews, New York. 

As a result of great strides in the field of cardio- 
vascular surgery during the past decade, many con- 
ditions which have hitherto been considered hopeless 
have now become amenable to surgical treatment. The 
newer methods of diagnosis and treatment for cor- 
onary insufficiency, arterial aneurysms, arteriosclerotic 
occlusive peripheral vascular disease, thrombo-embolic 
disease, veins, and the postphlebitic 
drome, are presented. Promising research now in 
progress is described so as to indicate future clinical 
developments in this field. 
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B. Berkowitz, The Wechsler-Bellevue Performance 
of White Males Past Age 50 


Dr. Berkowitz is chief psychologist, Bath (N. Y.) 
Veterans Administration Center. He is also clinical 
associate and lecturer in the Graduate School, Uni- 
versity of Rochester. 

The Wechsler-Bellevue test of mental performance 
was administered to 1233 white male subjects (aged 
20 to 84 years) at the Bath Veterans Center in New 
York State. Most of the subjects were residents of 
a veterans domiciliary home and 1026 of them were 
over 50 years of age. Average performance on some 
of the subtests (digit symbol, block design, and pic- 
ture arrangement) decreased progressively with in- 
creasing age. 
prehension, digit span, and similarities) showed great- 
er decrements in average performance between the 
ages of 40 and 59 than between 60 and 79 years of 
age. In fact, the decrement in performance between 
60 and 79 years of age was often very small. 


Other subtests (object assembly, com- 


Rosert J. HAvIGHURST AND ETHEL SHANAS, Retire- 
ment and the Professional Worker 


For the past eight years a University of Chicago 
Committee on the Study of Maturity has been study- 





ing the retirement experience and problems of pro- 
fessional workers. Professor Havighurst is chairman 
of this Committee and Dr. Shanas is director of re- 
search. 


The authors summarize the historical development 
of the significance of work to people in the profes- 
sions, showing that work has a variety of non- 
economic values to people. The values of work to 
people in the professions are influenced by the nature 
and the traditions of the professions. Generally speak- 
ing, having a profession gives a person a feeling of 
self-respect and a place of prestige in the society. 
Consequently, retirement is often a bitter experience 
to professional workers. 

The key to satisfaction with retirement lies in find- 
ing satisfactions outside of the work life which ade- 
quately replace those that are lost when work is 
relinquished. There are several patterns of movement 
from full-time employment to full-time retirement, 
and these are discussed with relation to the profes- 
sional worker. 


H. G. Lave, A Community Plans a Recreation Pro- 
gram for the Aged 


Mrs. Laue was assistant director of the Community 
Project for the Aged of the Welfare Council of 
Metropolitan Chicago from 1947 through 1950. Since 
that time she has been associate executive secretary 
of the Family and Child Welfare Division of the 
Welfare Council with responsibility for implementing 
the plan of Community Services for Older People 
prepared by the project. 

The author has described the processes of com- 
munity planning as used in one city to meet the 
recreational needs of older people. Recreation is de- 
fined in its broadest terms to include those activities 
and relationships which give meaning and value to 
the leisure of the individual. The needs of all older 


people, from the able to the homebound, and all re- 
sources of the community are considered in the 
planning. 

Methods which are described include: Getting the 
facts about the needs of people and the resources to 
meet them; making the facts known to the community 
at large and to specific organizations; demonstrating 
abilities and interests of older people through Hobby 
Shows and programs; trying out new ways of meet- 
ing needs for companionship and activity; providing 
opportunities for education of professional staff; 
securing financial support; insuring continuous plan- 
ning process and the involvement of individuals and 
organizations from many phases of community life 
in the planning process. 


BeEverLy C. ANpDRE, Geriatric Nursing Programs in 
Schools of Nursing 


Miss André is acting director, Department of 
Nursing, Northwestern State College, Natchitoches, 
Louisiana. 

A survey of 126 schools of nursing in the United 
States and two territories showed a growing recog- 
nition of geriatric nursing as a part of the curriculum, 
The selected schools represented the hospital school 
of nursing, the basic collegiate school of nursing, the 
public health program for graduate nurses, and the 
postgraduate program for the graduate nurse. 

With few exceptions the schools considered the 
problem of aging and the aged; the social, emotional, 
mental, and physical aspects of late maturity, senes- 
cence and senility; the more common diseases among 
the aged group and medical research in the extension 
of life expectancy as basic content in any course or 
courses wherein geriatric nursing was taught. 

The subject material was more ifrequently inte- 
grated into other nursing courses than taught as an 
independent entity. 
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Geographic and Historical Pathology of 
Arteriosclerosis 


FOLKE HENSCHEN 


T= object of this paper is to show that geo- 

graphic and historical methods are able to 
throw light on the pathogenesis of arterio- 
sclerosis. 

In this disease, as in most others, there are 
two kinds of etiologic factors, the endogenous, 
genetic, or constitutional factors, and the exo- 
genous, or milieu factors. Genetic, constitu- 
tional factors of a certain biologic entity are 
more or less constant, unchangeable, whether 
that entity may be a certain race, a stable popu- 
lation, or a single individual. On the other 
hand the operating milieu factors may vary 
greatly in regard to place and time, i.e., geo- 
graphic dissimilarities and historical fluctua- 
tions. This may hold for almost every disease. 

There are different opinions about the sig- 
nificance of the milieu factors in the etiology 
of arteriosclerosis, but I believe no cne ques- 
tions that geographic and historical changes 
may influence the incidence and degree, and 
perhaps also the extent and localization of ar- 
teriosclerosis, provided that such changes are 
of a certain duration and not too inconsider- 
able. 

A series of investigations as to the geo- 
graphic distribution of arteriosclerosis, its de- 
gree and character among different races and 
populations, have been carried out, but most 
of them are of but little scientific value, as 
Anitschkow (1) pointed out in his excellent re- 
port at the second conference of the Inter- 
national Society of Geographical Pathology at 





Utrecht in 1934, which was devoted solely to 
There difficulties 
and many sources of error connected with such 


arteriosclerosis. are great 
an investigation which is based entirely on 
autopsies. The statistics are usually too scanty, 
the primary data too incomplete, both ana- 
tomically and in respect to age distribution; 
furthermore, in primitive populations we must 
expect unreliable statements as to age and also 
a very low average age. 

Geographic investigations on the influence 
of different milieu factors, especially 
should be carried out only within stable popula- 


tions of homogenous racial composition with a 


nutrition, 


high average age, and then only on the basis 


of a sufficient number of 


autopsies carried out 
on comparable principles. As a matter of fact, 
very few countries will fulfill all these require- 
ments for an objective and reliable investiga- 
tion on the geography of arteriosclerosis, but 
one of them is Sweden. 

Sweden is of great length from North to 
South (fig.1). 
mogenous in comparison with those of must 


The population is very ho- 


other countries, and, at the time of our investi- 
gation, it was still very stable. On the other 
hand, the conditions of life vary very greatly: 
in the northern parts there are very long and 
was, at the time 


of the investigation, relatively poor in fat, 


cold winters, the food there 


mostly lacto-vegetable, sometimes rich in fish, 
and the population anything but fat. 
southern part of Sweden has about the same 


The 


Presented at the Second International Gerontological Congress, September 9-14, 1951, St. Louis, Missouri. 


Published on a grant from the Forest Park Foundation. 
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Fic. 1. Map of Sweden. The geography of arteri- 
osclerosis was studied in three cities, Lund (South 
Sweden), Stockholm (Central Sweden), and Umea 
(North Sweden, not very far from the Arctic Circle). 


climate as that of Central Europe; the inhabi- 
tants of this part, Skane, are mostly very well 
nourished and often a little fat. In Central 
Sweden and in Stockholm, the capita, the in- 
habitants live under very good conditions, and 
as in Skane, the food was, at the time of the 
investigation, very rich in calories. 

About eighteen years ago, Sjovall (4), and 
I organized a comparative investigation regard- 
ing the autopsy findings in arteriosclerosis 
in three different parts of the country, in 
Umea, (North Sweden), in Stockholm, (Cen- 
tral Sweden), and in Lund, (South Sweden) 
(fig. 1). The autopsies were performed and 
the reports drawn up on absolutely the same 


principles. We were able to demonstrate dis- 
tinct differences between the occurrence and 
grade of the disease in North Sweden (Lund- 
quist and Bjornwall, 3) on the one hand, and 
Central and South Sweden (Sjovall and Wih- 
man, 4) on the other. 


Figure 2 indicates the “total arteriosclerosis” 
of every decade, i.e., the occurrence and grade 
of lesion in 14 to 16 different sites of the 
arterial system' graded after the following 
points: no arteriosclerosis, 0; very mild ar- 
teriosclerosis, 0.5; mild arteriosclerosis, 0.1; 
marked arteriosclerosis, 1.5; very pronounced 
arteriosclerosis, 2.0; extremely intense arterio- 
The investigation includes 1481 
In the Umea material there were 
no cases with 2.0 or 2.5 points; in the Stock- 
holm and Lund material there were only 7 


sclerosis, 2.5. 
autopsies. 


cases with 2.5 points. 

There were also differences between prosper- 
ous Stockholm and flourishing Skane, where 
arteriosclerosis reached its maximum in the 
last decades of life, especially among old 
women. This comprehensive and objective in- 
vestigation clearly shows the role of the iiutri- 
tional factor in the pathogenesis of arteriv- 
sclerosis. In this connection it should be men- 
tioned that coronary sclerosis was a little more 
marked in the autopsy material from the city 
of Stockholm than in the postmortem material 
in Lund, derived mostly from a rich country- 
side. 

Historical pathology may also contribute to 
the knowledge of the pathogenesis of arterio- 
sclerosis. Egyptian mummies exhibit consid- 
erable arteriosclerosis. On the other hand, 
Peruvian mummies exhibit but slight arterio- 
sclerosis, probably due to differences in nutri- 
tion or average age, or both. But these two 
instances prove but little; here too we need 
extensive statistical research. Variations in the 
nutritional conditions of a certain population 
or of a single individual during shorter or 
longer periods may be reflected in the occur- 


1 Aorta: radix, arch, thoracic, abdominal. Pulmonar 
Artery. Coronary Arteries: right, left descending, left 
circumflex. Abdominal Arteries: coeliac, splenic, superior 
Arteries of Extremities: 


mesenteric, inferior mesenteric. 1 
left subclavian, right subclavian (these two arteries included 
only in the Lund studies), left femeral, right femoral. 
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Fic. 2. Occurrence and degree of arteriosclerosis 
in relation to age, based on autopsies in three different 
parts of Sweden. Fine line—North Sweden (Umea). 
Thick line—Middle Sweden (Stockholm). Dotted 
line—South Sweden (Lund). Abscissa—age; ordinate 
—degree of arteriosclerosis. 


rence and degree of arteriosclerosis provided 
that the calory content, and especially the con- 
tent of fats and cholesterol in the food, play 
a role in the etiology of this disease. 

Here too, the Nordic countries can contribute 
to the discussion. These four countries, Den- 
mark, Finland, Norway, and Sweden, had a 
rather serious nutritional crisis during the last 
war. Food supplies were rigorously regulated ; 
fat, eggs, and meat were very scarce and the 
quantity of carbohydrates also insufficient. On 
the other hand supply of vitamins was ade- 
quate. People grew thin and complained bit- 
terly about this, but it was no doubt very 
beneficial for their health, at least in Sweden; 
as a matter of fact, the Swedes have never in 
their history been so healthy as during these 
years of food restrictions. Mortality declined 
markedly, as the curve in figure 3 ‘lemon- 
strates. 

On the whole, the curve describes a very 
satisfactory decline during the last twenty-five 
years. There is, as will be seen, a transient 
valley in the early thirties, probably in connec- 
tion with the economic depression at that time. 
Then there is a sudden and deep valley during 
the crisis years with a consecutive over- 
mortality in the following years and, finally, in 
the last two years a mortality rate of 10 per 





Fic. 3. Total mortality per thousand in Sweden in 
1927 to 1949. Thick line—Sweden. Fine line—Stock- 
holm. 


thousand, corresponding either to a stabiliza- 
tion at a low value or to a new valley in con- 
nection with the present time of high prices. 

The general curve of mortality shows an ob- 
vious conformity with the curves of mortality 
in figure 4, constructed on the basis of the 
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Fic. 4. Mortality from arteriosclerosis and chronic 
myocarditis in Stockholm in 1928 to 1950, according 
to official statistical nomenclature and figures. Fine 
line—absolute figures. Thick line—mortality rate per 
thousand. Further explanation given in the text. 


official Stockholm figures of mortality from 
arteriosclerosis and chronic myocarditis (the 
latter diagnosis corresponding closely to arteri- 
osclerotic coronary disease). First it may be 
pointed out that the general rise of these curves 
does not represent a real increase of these two 
diseases. As a matter of fact, the rise is more 
seeming than real, for it depends first of all 
on the more common use of the two terms ar- 
teriosclerosis and chronic myocarditis in the 
official death certificates. 

Further, the material on which these figures 
are based is probably more reliable than in most 
other great cities. In Stockholm a large pro- 
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portion of the total number of deaths takes 
place in our numerous, good, and inexpensive 
hospitals and not in the homes, and therefore 
the diagnoses are clinically founded; autopsies 
will be performed in practically every case of 
interest. These curves show, as the previous, 
a valley in the early thirties and then a sudden 
and very deep decline during the crisis. It is 
needless to point out that this phenomenon can- 
not depend on the physician’s mode of writing 
death certificates but on a real decrease of 
fatal cases of arteriosclerosis and chronic myo- 
carditis. After the deep valley there is a peak, 
probably corresponding to an over-mortality. 
Because of the food restrictions, people with 
grave arteriosclerosis and myocarditis could 
prolong their lives a few years. The signifi- 
cance of the decline of the curves during the 
last few years is problematic. 
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Fic. 5. Number of deaths from arteriosclerosis in 


Finland in 1936 to 1946, according to official statistics. 
White columns — females, black columns — males. 
(Vartiainen and Kanerva, 5). 


The same observations were made in Fin- 
land, where the restrictions were much more 
rigorous than in Sweden, as shown in the two 
diagrams, fig. 5 and 6, from an investigation 


by Vartiainen and Kanerva (5). Figure 5 
shows the mortality from arteriosclerosis in 
Finland among women and men according to 
official figures before and during the war. Fig- 
ure 6 demonstrates the incidence of this dis- 
ease in the autopsy material before and during 
the war and the distribution among different 
age classes. 
tendency as the Swedish curves—a marked 


These diagrams show the same 
decline of the disease during periods of restric- 
tions of food, especially eggs, fats, and fat 


meat. 
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Fic. 6. Arteriosclerosis in Finland before and dur- 
ing the war. Positive findings subdivided according 
to the age of the postmortem cases. White columns— 
peacetime material, black columns—wartime material. 
(Vartianen and Kanerva, 5). 


These Swedish and Finnish experiences can 
be regarded as a giant experiment on man, 
showing in an incontestable manner the role 
played by diet in the etiology of arteriosclerosis. 

We have similar experiences from Denmark 
and Norway, but there seems to be no publica- 
tions on the subject. Also in Central Europe 
the grave and prolonged nutritional crisis led 
to a decline in 
among them arteriosclerosis. There are publi- 
cations about diabetes, diabetic coma, and aci- 
dosis, but unfortunately no publications of 
value about the behavior of arteriosclerosis. 

In this connection the incidence of gall 
stones in my large and carefully registered 
postmortem material may be of interest; there 
is a similar decrease in the occurrence of stones 
during the crisis years (fig. 7). 
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Fic. 7. Frequency of gall-stones in the postmortem 
material of St. Erik’s Hospital, Stockholm in :930 to 
1945 (about 11,000 autopsies). The occurrence of 
stones in 1931 and 1932 (stems of short dashes) is 
uncertain. The relatively short stems in 1934 and 1935 
seem to correspond to a period of economic depres- 
sion. During the war with its rigorous restrictions in 
meat, fats, and eggs there is a marked decrease in 
the frequency of stones, especially in 1942. 


SUMMARY 


Investigations on the geography of arterio- 
sclerosis must be based on a sufficiently great 
and uniformly registered autopsy material, if 
possible from a homogenous population with a 
high average age. Investigations from three 
different parts of Sweden with different con- 
ditions of life have shown considerable differ- 
ences in the occurrence and degree of the 
disease. Investigations on the occurrence of 


arteriosclerosis and its significarice as a cause 
of death in Sweden and Finland during a short 
historical period of food restrictions show close 
connections between dietary conditions and the 
incidence of the disease. 
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Effects of Castration and the Processes of Aging 
in Male Rats and Man 


V. KORENCHEVSKY, SHEILA K. PARIS, AND B. BENJAMIN 


nes. investigators have suggested a close 

relationship between decreased endocrine 
function of gonads and onset of old age. The 
aim of the present paper is to elucidate the true 
nature and extent of this relationship in males. 
From this point of view it is important to study 
the effects of gonadectomy on the processes of 
aging, since the ensuing drastic decrease of sex 
hormones clearly demonstrates the effects of 
their deficiency. In a subsequent paper the 
effects of sex hormone administration on the 
processes of aging will be considered. 

In previous papers (53-56, 59) such investi- 
gations were performed on female rats, and it 
was concluded that ovariectomy hastens certain 
processes of aging, while hormones exert an 
opposite action and some other effects on some 
of these processes. 


In the present paper the effects of castration 
were studied on male rats of various ages, and 
the results obtained were compared with the 
data observed by other investigators in man. 


TECHNIQUE 


Experiments were performed on_ three 
strains of rats: on 151 rats of L strain, 140 
rats of M strain, and 41 rats of R strain, a 
total of 332 rats, of which 111 animals were 
castrated. Rats aged 605 and 635 days (tables 
3 and 4) were castrated at the advanced age 
of 510 and 515 days respectively, the other 
rats soon after weaning, usually between 22 
and 35 days. The subdivision of the rats into 
groups, their age, and other detailed data are 
given in tables 1-4. 

Besides the difference in strains, there was 
also some difference in the feeding of the 


animals. Therefore only the groups of rats 
belonging to the same strain are comparable. 

Except in a specially designed experiment on 
360 day rats (table 3, cols. 3 and 4), the other 
animals represented the controls used in vari- 
ous experiments conducted during the last 
fifteen years. Therefore the similar results 
obtained are especially significant since they 
were shown on rats of different strains killed 
at different dates. 

For estimating the relative weights of organs 
per 200 Gm. of body weight, the “fat-free” 
body weight was used for the same reasons 


as given in our previous papers (45, 52, 53, | 


59). As in our previous experiments, in the 
present investigation the rats were killed by 
bleeding from the abdominal aorta. There- 
fore the blood-free weights of the organs were 
examined and recorded in the tables. 

In male rats the fat attached to the testes (S 
fat) was removed with these organs at cas- 
tration. Therefore, for comparison with nor- 
mal intact rats, the total body fat was cal- 
culated only from the dissected retroperitoneal 
fat (R fat). For these calculations the form- 
ula was worked out by one of us (Benjamin) 
from the weights of S and R fats of normal 
intact rats of various ages. In spite of indi- 
vidual fluctuations the weight of testicular fat 


” R ‘ 
could be represented S = re Pherefore, 


presuming that in normal rats the R + S fats 
constitute about 32 per cent of the total body 
fat, the following formulas were used: in 
normal rats the total body fat was estimated 


P ; R x 100 
as being approximately equal to about ———.— 


: R 3 
in castrated rats to sR 3 -~ 300) — (=), since 
18 1.3 J’ 
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TABLE 1. 


Ave 





Testes, Gm 
Seminal ve 
Prostate, n 
Penis, mg. 
Preputial g 
Adrenals, r 
Thyroid, 1 
Hypophysi 
Thymus, n 
Liver, Gm. 
Kidneys, C 
Spleen, mg 
Heart, mg. 
Brain, Gm. 
Retroperit 
Body weig 


Numb 


TABLE 2. 


] 
|| 


Testes, Gn 
Seminal ve 
Prostate, r 
Penis, mg. 
Preputial ; 
Adrenals, : 
Thyroid, n 
Hypophys 
Thymus, r 
Liver, Gm 
Kidneys, ¢ 
Spleen, mg 
Heart, mg 
Retroperit 
Body weig 


Numt 
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TABLE 1. EFFECT OF AGING ON RELATIVE WEIGHT OF RETROPERITONEAL FAT AND ORGANS PER 200 Gm. oF 
FaAtT-FREE Bopy WEIGHT IN NORMAL MALE RATS OF THE STRAINS M AND R. 




















Strain M Strain R 
Average Age in Days | 55 145 360 605 635 765 39 207 480 

Testes, Gm. 2.33 2.09 1.62 1.56 1.42 1.54 1.80 1.86 1.49 
Seminal vesicles, mg. 157 685 569 644 678 635 64 633 604 
Prostate, mg. | 438) 855 854 836 868 1021 233 876 927 
Penis, mg. 249 221 239 230 | 228 238 165 231 231 
Preputial glands, mg. | 113 | 71 | 88 163 | 136 99 88 108 84 
Adrenals, mg. | 48.2] 31.4] 30.7 | 33.3 | 30.5 | 30.9| 46.8| 30.4 29.2 
Thyroid, mg. 23.8 | 14.9 15.5 | 16.2 15.8 13.6 | 33.5 36.8 | 27.2 
Hypophysis, mg. | 13.0 8.0 9.1 7.8 : 8.9 9.9 7.4 7.8 
Thymus, mg. 509 179 59 50 49 57 487 101 35 
Liver, Gm. 9.72 7.82 7.65 v.08 7.59 | 6.91 9.13 | 8.43 7.07 
Kidneys, Gm. 1.82 1.48 1.42 1.53 1.44 1.40 1.51 [= 1.25 
Spleen, mg. 1452 446 577 625 537 506 673 362 397 
Heart, mg. 926 689 705 | 761 664 682 875 765 688 
Brain, Gm. 3.35 — 1.55 1.39 ‘27 1.40 2.91 1.43 t.7 
Retroperitoneal fat, Gm. 1.0 7.0 7.4 7.9 8.1 7.6 0.7 9.3 7.8 
Body weight, Gm. (actual) 109 330 355 371 402 371 143 420 505 

Number of rats in group 18 17 19 7 6 27 10 12 19 


} 


TABLE 2, EFFECTS OF AGING ON RELATIVE WEIGHTS OF RETROPERITONEAL FAT AND ORGANS, PER 200 Gm. OF 








Age in Days | 51-60 61-70 86-100 101-125 126-150 


| N ~ & N ” Ss. | N nad Cas- N - Cas- N " as- 
Group of Rats | Nor Nor Cas Nor a or a Nor Ca 











| mal mal | trated | mal | trated | mal | trated mal | trated 
Testes, Gm. | 2.20} 2.28; — | 2.07; — 1.97 — 12; — 
Seminal vesicles, mg. | 454 | 477) 12] 670 10 705 9| 742 9 
Prostate, mg. | 637| 622| 54] 806 52| 745 53 788 47 
Penis, mg. | 268| 227) 64) 254 62) 217 65 | 207 69 
Preputial glands, mg. ) 117 | Add | 54 | 121 | 46 | 92 42 68 31 
Adrenals, mg. | 45) 43) 70/| 44) 63| 34 56 33 | Si 
Thyroid, mg. 21.1| 19.9} 19.5] 18.8] 17.6] 18.2} 19.5| 16.2] 18.5 
Hypophysis, mg. 10.2)/ 7.3) 13.6] 8.3] 11.1] 6.8] 11.5 6.6| 8.9 
Thymus, mg. 496 472| 594) 293| 411 | 178 349 171 247 
Liver, Gm. 10.09 | 9.79 | 9.77| 9.47] 8.19| 8.78 | 7.56) 8.19) 7.22 
Kidneys, Gm. 1.94 1.84] 1.70 | 1.64} 1.37] 1.70) 1.30} 1.54] 1.28 
Spleen, mg. 561| 511} 603 | 466! 477| 412 463 432 | 394 
Heart, mg. 794| 739| 746 | 694| 692| 677| 670| 663| 640 
Retroperitoneal fat, Gm. 5.1} 6.2| 7.1 | 8.9/ 10.7| 7.8] 9.8] 10.8] 11.3 
Body weight, Gm. (actual) } 211 | 261] 255] 322 | 311] 370] 317/| 419| 353 





Number of rats in group 11 23 7 27 23 14 19 11 16 
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TABLE 3, EFFECTS OF AGING ON ACTUAL WEIGHTS OF ORGANS IN NORMAL AND CASTRATED Rats OF M Strain, he test 
ane the tes 
Time of Castration Early Castration Late Castration tration. 
| ad a It is 
| | | mation 
Average Age in Days | 145 | 360 | 605 635 approx: 
| l | | | ae is need 
z Cas- | | Cas- = Cas- | ° Cas- formul: 
Groups of Rats Normal | imei Normal | Peni | Normal oniat Normal reo ent dict 
i | | a proxim 
Seminal vesicles, mg. 947 | 12 | 843 | 29 978 15 1100 lil hody 1 
Prostate, mg. 1180 58 | 1262 | 72 | 1276 81 1419 208 if 
Penis, mg. | 305 80| 352 110} 349 | 91| 376| 300 error ¥ 
Preputial glands, mg. 98 39 130 48 | 248 | 119 | 223 | 181 terpret 
Adrenals, mg. 43.3 46.9 44.8 46.7 50.6 | 41.7 49.7 48.0 weight 
Thyroid, mg. 20.6/ 20.4) 22.7) 22.1} 24.6) 2.22/ 25.7] 25.7 For : 
Hypophysis, mg. 11.0] 13.9] 13.3] 17.3] 11.9] 13.7] 12.2] 15.5 stele 
Thymus, mg. 247 341 85 96 76 70 | 79} 122 — 
Liver, Gm. 10.80 $.55 | 11.26; 7.77 | 11.73 7.42) 12.47] 9.02 if the | 
Kidneys, Gm. 2.05 1.57 2.08 1.53 2.32 4.51 2.36; 1.81 ing var 
Spleen, mg. 616 620 839 747 951 619 877 779 ception 
Heart, mg. 952 859 1032 827 1158 864 1088 950 usually 
Brain, Gm. _ _— 2.26 2.22 2.10 2.01 2.07 | 2.10 The 
Retroperitoneal fat, Gm. 9.6 1.7 | 10.9 15.4 “P| si 32 | 43.7 - 
Body weight, Gm. (actual) | 330 | 317 | 355 328 371 | 320 402 327 the rat 
- —- body w 
Number of rats in group | 17 | 14 | 19 19 | 7 6 6 7 irrespe 
— — ism. 
Witl 
TABLE 4, EFFECTS OF AGING ON RELATIVE WEIGHTS OF ORGANS PER 200 Gm. oF Fat-FREE Bopy WEIGHT ie Se ie 
IN NORMAL AND CASTRATED Rats OF M STRAIN. Seng 
nificans 
Ve S 
Time of Castration Early Castration | Late Castration re Nee 
| local o 
| | | 7 Metl 
Average Age in Days 145 | 360 | 605 | 635 ing m 
| i | — large | 
| | adrena 
Cas- | Cas- i | eee bas | Cas- : 
\f J ) | | ~ 
Groups of Rats Normal iene Normal | trated Normal enna | Normal | ned (59). 
| methoc 
Seminal vesicles, mg. 685 | 10 569 23 644 13 | 678 | 86 and ac 
Prostate, mg. 855 44/854 57 | 836 70| 868} 160 ainaihd 
Penis, mg. 221 62 239 87 230 79 228 | 229 lei 
Preputial glands, mg. 71 30 88 38 163 101 136 140 — a 
Adrenals, mg. 31.4 36.0 30.7 370.| 38.3 36.0 30.5 37.0 magnif 
Thyroid, mg. 14.9 15.7 15.5 7.5 16.2 i | 15.8 19.4 graphi 
Hypophysis, mg. 8.0 10.7 9.1 13:7 7.8 11.8 1.9 11.8 and w 
Thymus, mg. 179 261 59 76 50 61 49 93 M 
Liver, Gm. 7.82} 6.56| 7.65| 6.10) 7.71| 6.36} 7.59/ 6.91 — 
Kidneys, Gm. 1.48 1.20 1.42 1.21 1.53 1.30 1.44 1.39 statisti 
Spleen, mg. 446 476 577 583 625 521 537 595 small : 
Heart, mg. 689 | 659 705 651 761 746| 664 726 oat 
Brain, Gm. — — 1.55 1.76 1.39 1.74 27 1.62 P vole 
Retroperitoneal fat, Gm. 7.0 9.0 7.4 12.0 7.9 15.4 8.1 10.4 + ie t 
| It 1s to 
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R: 
the testicular fat oi ) 


1.3) 


was removed at cas- 


tration. 

It is necessary to emphasise that this esti- 
mation of the total body fat can give only 
approximate figures. A special investigation 
is needed in order to work out more accurate 
formulas for rats of different ages fed differ- 
ent diets. The use, however, even of this ap- 
proximate method in estimating the “fat-free” 
body weight lessens considerably the great 
error which otherwise would occur in the in- 
terpretation of the changes in the relative 
weight of organs per unit of body weight. 

For a comparison of the changes in relative 
weights of organs, it is usually not important 
if the organs are compared in animals retain- 
ing various amounts of water. With a few ex- 
ceptions of local edema, the water, if retained, 
usually is distributed in all organs and tissues. 

Therefore, in our rats killed by bleeding, 
the ratio of the weight of organs per unit of 
body weight may remain unchanged or changed 
irrespective of the water retained in the organ- 
ism. 

Without histologic investigation, however, 
it is impossible to interpret the functional sig- 
nificance of the changes in the weight of the 
organs or to ascertain exceptional cases of 
local oedemas. 

Methods of histologic investigation, includ- 
ing measurement of the cells, their nuclei, 
large cardiac fibres, and the zones in the 
adrenals were described in a previous paper 
(59). A modification of the paper replica 
method was used in the study of the hepatic 
and adrenal fasciculata cells and nuclei and 
renal nuclei. Instead of outlining the cells and 
nuclei on the usual type of paper, they were 
magnified from the negatives onto the photo- 
graphic paper; then the replicas were cut out 
and weighed. ; 

Most results expressed in figures were 
statistically analysed by Fisher's t-test for 
small samples by Benjamin, who in this way 
contributed to the paper. When two statistical 
P values are given (e. g., P < 0.05 — 0.001), 
it is to designate that the values were different 


in the various groups referred to, lying in each 
group on a certain figure between the limits 
quoted. 


MAcROSCOPIC AND CHEMICAL Bopy CHANGES 
Body Fat 


From previous investigations it is known 
that body fat increases with aging in rats (45, 
49, 70). In man the same tendency is observed 
in most cases, but thin old persons are not 
unusual. After castration both in the rat 
(42, 49, 52) and in man (41) in most cases 
various degrees of increased fat deposition 
were recorded. 

In the present experiments the same results 
were obtained (tables 1-4), confirming that 
with aging and after castration a_ similar 
tendency to obesity develops in most cases. 
Because of individual variations, however, the 
changes in fat deposition were not always 
statistically significant. 


Water and Nitrogen Content 


Effects of Aging.—lIt has already been ex- 
plained why for estimation of relative weights 
of organs the changes in water content of 
the organism have comparatively small effect, 
if any. So far it has been accepted that dehy- 
dration of the tissues is a typical senile change. 
Latest investigations of Lowry and associates 
(65, 66), in agreement with some previous 
experiments reviewed by them, indicate that 
this might not be so. 

During the period of growth, i.e., from 
childhood up to adulthood, Lowry and his 
associates found that there is a relative in- 
crease in the proportion of cells caused by the 
growth of tissues and a resultant decrease in 
the amount of extra- and intercellular fluids. 
This leads to the well known decrease in gen- 
eral water content of the tissues. Although, 
because of this a dehydration seems to be 
present in the growing tissues, actually there is 
little, if any, evidence of any marked alteration 
in the intracellular composition or in the inter- 
cellular fluid. 
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During the period of senescence, i.e., from 
adult to senile age, there is a relative increase 
in intercellular fluid of the tissues and organs 
and apparently no change in cytoplasm and the 
intracellular water content. Thus, contrary 
to the deep-seated belief that dehydration is 
an attribute of the very old, Lowry and Hast- 
ings consider that hydration, and not desicca- 
tion, is a senile change. This increase in water 
may be a kind of intercellular oedema caused 
by the senile atrophy of the cellular elements, 
which leaves a greater space for extracellular 
fluid. 

These data obtained in rats are in agreement 
with similar data obtained in human beings by 
Simms and Stolman (88), who compared the 
tissues of the liver, kidneys, spleen, heart, and 
muscles from persons over 70 years old with 
those from persons 30 to 40 years old. They 
found an increase in water content of from 0.8 
to 2.6 per cent (except in the heart). When 
calculated per unit of dry weight, these values 
became even more significant. 

Simms and Stolman also investigated the 
nitrogen content in these organs and found 
that it decreased (except in the liver) by 3 up 
to 13 per cent. It is necessary, however, to 
emphasise that the fat was not extracted from 
the organs they investigated, which might part- 
ly explain the nitrogen decrease. Visscher 
and King (96), however, in fat-free carcasses 
of mice aged 18 months, when compared with 
mice six months old, also found nitrogen de- 
crease (6 per cent), and an increase of free 
cholesterol. 

Effects of Castration—Korenchevsky and 
Dennison (48) investigated the chemical com- 
position of the hind legs of normal and cas- 
trated littermate rats, aged about 210 days. 
The nitrogen content of dry legs was found to 
be decreased by about 8.4 per cent in castrated 
rats. Probably this decrease was partly due 
to the increased proportion of fat in the bodies 
of the castrated animals. 

The. water content in these legs was de- 
creased by about 4.2 per cent in only 2 of the 
4 litters investigated, namely, in those rats in 
which the body fat was considerably increased. 


This probably explains an apparent water de- 
crease. 

Thus, while nitrogen changes in old age and 
after castration seem to be similar, water 
changes seemed to be slightly different. 

In the experiments of Liithje (67) on dogs 
the data, recalculated by Korenchevsky and 
Dennison (48), are in agreement with the re- 
sults obtained on rats. 

Because, however, of the small changes ob- 
tained, further investigations of the chemical 
changes, in particular in normal and castrated 
old individuals, are necessary for definite con- 
clusions. 


Relative Hypoplasia of Organs with Aging and 
After Castration as Indicated by Changes 
in Relative Organ | cights 


Effects of Aging—In the previous papers 
the weight of organs in male rats of various 
ages was calculated per unit of body weight 
with (42, 49) and without (45) body fat. In 
the latter paper the literature on the subject 
was reviewed, and for men and women the 
relative weight of organs was recalculated from 
actual weights given by various authors. 

In the other papers these data were investi- 
gated in female rats (53, 59). 

Both in males and females the results ob- 
tained were in agreement with those of Donald- 
son (21) and those which were recalculated 
from the actual weights given by Walter and 
Addis (98). Yeakel and Farris (108) found 
that the average weight of the liver in male 
rats 500 days old was 11 Gm., but it fell to 
9.68 Gm. at the age of 1000 days. 
(39) considers that in man the decrease of the 
senile kidneys, heart, pancreas, brain, and 
skeletal muscles represents the purest form of 
simple atrophy. Of the same opinion are 
Furno (25) (on the kidneys) and Goldzieher 
(27) (on the adrenals). 

In the present investigation the previously 
obtained results are confirmed. Thus, the data 
in table 1 and columns “normal” in table 2 
show that with aging a relative hypoplasia of 
the following organs develops (P < 0.01 — 
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0.001): the testes, adrenals, thyroid, hy- 
pohysis, thymus, liver, kidneys, spleen, heart, 
and brain. 

Secondary sex organs (seminal vesicles, 
prostate, penis, and less definitely, the preputial 
glands), after reaching the maximum develop- 
ment at sexual maturity, do not decrease 
definitely in their relative weight up to the age 
investigated (675 days). 

It is important, however, to emphasise that 
the usual span of life of the rat is at least 
three years. Therefore, in our previous and 
present investigations the effects of senescence, 
not senility, were examined. 

The relative hypoplasia develops more rapid- 
ly during the earlier stage of life, e.g., the 
first 5 to 6 months. After this period hy- 
poplasia develops at a slower rate or becomes 
more or less stationary (table 1). This conclu- 
sion is in agreement with the previous results 
obtained in rats (21, 45, 49, 98). In man, 
however, in some cases the relative hypoplasia 
of organs may continue steadily throughout 
life (45). 

In general our observations are also in agree- 
ment with those of Minot (73), who found the 
greatest rate of aging in the earlier states of 
the life span. 

In the previous paper (45) the possible sig- 
nificance of the relative hypoplasia of organs 
in the development of aging was discussed. 
Here it is necessary to mention only that this 
hypoplasia might be considered as an early 
latent stage of the aging involution and 
atrophy, which at the final senile period of life 
is manifested in frank senile atrophy and de- 
generation of organs. A different interpreta- 
tion of the exceptionally great relative hypo- 
plasia of the brain was also given previously 
(59, p. 145). 

Effects of Castration—At the various ages 
investigated the effect of castration on the rela- 
tive weight of the organs is recorded in tables 
2 and 4. All the rats referred to in table 2 
and in the first 4 columns of tables 3 and 4 
were castrated before sexual maturity at the 
age of 22 to 35 days. In the last 4 columns 
of tables 3 and 4 the data refer to the rats 


castrated in the advanced age of about 510 to 
515 days. 

In agreement with the previous investiga- 
tions (42, 49, 52), after early castration the 
following changes were found: atrophy of the 
secondary sex organs, delayed involution of 
the thymus, hypertrophy of the hypophysis, 
and hypoplasia of the liver, kidneys (P < 
0.01 — 0.001), and heart (tables 3 and 4, cols. 
4; P < 0.01). Cardiac hypoplasia, as shown 
both by actual and relative weights, usually 
develops a long time after castration (about 
11 months later in the present experiments). 
This is in agreement with the observations of 
Pauer and Bollinger (7) who found the fol- 
lowing weights of the heart per kilo of body 
weight: in bulls 5.4 Gm., in oxen 3.9 Gm., 
in stallions 7-11 Gm., in geldings 5.8 Gm. 

If judged by weight only, no definite sig- 
nificance can be attached to the changes in the 
weight of the thyroid, since, for example, ac- 
cumulation of colloid in a depressed gland in- 
creases its weight, while the absorption of 
colloid in the active gland decreases its weight. 

Some difference from the previous results 
(28, 29, 49, 52) was observed in the present 
experiments in the case of the adrenals: as 
previously, their hypertrophy (as judged both 
by actual and relative weights) was found in 
the L strain (table 2), but in the M strain it 
was recorded in relative weight, and was 
statistically significant only in some cases 
(table 4, col. 4, P < 0.01). This fact might 
suggest a somewhat different reaction in differ- 
ent strains, although, as will be shown later, 
histologically similar changes were observed in 
both strains. 

It is known that the results of late castration 
are less pronounced than of prepuberal castra- 
tion. In the present experiments, in which 
gonadectomy was performed at 510 to 515 days 
(tables 3 and 4, cols. 5-8), the changes were 
similar to those observed after early castration 
(tabie 2, and cols. 1-4 in tables 3 and 4), but 
they were statistically significant only in some 
cases. Thus, in rats aged 605 days the signifi- 
cant changes in actual weights (P < 0.001) 
were in the sex organs, liver, kidneys, and 
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heart, and (P < 0.01) spleen; in relative 
weights in the sex organs, liver, kidneys, hypo- 
physis, and brain (P < 0.01 — 0.00%): 

In the experiment on rats aged 635 days the 
significant changes in actual weights (P < 
0.02 — 0.001) were in body weight, sex or- 
gans, the hypophysis, liver, and kidneys; in 
relative weights in the hypophysis, thymus and 
brain only (P < 0.01 — 0.001). 

Two other points are of interest. The actual 
weight of the brain does not change significant- 
ly after castration (table 3), but the relative 
weight (table 4) increases because the castrates 
are smaller and usually fatter than the normal 
controls ; the thymus, delayed in its involution 
during the first months after castration, under- 
goes considerable aging involution by the age 
of about one year, and the effect of aging be- 
comes stronger than that of castration. 

Our results on the development of hypo- 
plasia following castration were confirmed by 
Lawless (62) and Tang (93) in investigations 
of the liver; by Masui and Tamura (69) 
and Lawless (62) (kidney) ; by Lawless (62) 
(heart) ; by Tang (93) (adrenals). 

The effect of castration on body weight (de- 
crease) was recorded repeatedly in our previ- 
ous experiments, and the literature on the sub- 
ject was reviewed in our above mentioned 
papers. 


Comparison of the Effects Produced by Aging 
with those Produced by Castration on 
the Weight of Organs 


Within the age range investigated, more or 
less similar effects both of aging and also of 
castration were found in the relative hypoplasia 
of the liver, kidneys, heart and, sometimes, of 
the spleen. 

Different effects, however, were recorded in 
the other changes: with aging there is a hypo- 
plasia of the thymus, adrenals, thyroid, and 
hypophysis, but after castration a delayed in- 
volution of the thymus and hypertrophy or 
no change in the other three glands occur. 
There is also a great difference between the 
drastic atrophy of the secondary sex organs 


after castration and the inconstant and often 
small changes with aging. 

A greater relative hypoplasia of the liver, 
kidneys, and heart, which occurs in castrated 
rats, as compared with that in their normal 
intact littermates, suggests that castration accel- 
erates the processes of aging in these organs. 


HistoLocic CHANGES 


Sex Organs.—As in the previous experi- 
ments (50), in the present investigation in 
the intact normal rats the microscopic picture 
of the seminal vesicles, coagulating gland, and 
prostate was normal. In the testes, about half 
of these rats had and 
Leydig’s tissues, while the others showed slight 


normal seminiferous 
decrease in the number and irregularity in 
disposition of spermatozoa, and in a few rats 
there was in addition some twisting, fusion, 
or swelling of the heads of spermatozoa. In 
castrated rats, on the contrary, severe atrophic 
changes, described by several authors, were 
present in the secondary sex organs. 

It is necessary, however, to remember that 
our rats were senescent and not senile animals. 

In old men the prostate is of special import- 
ance because of the several changes or diseases 
which affect it. A very thorough investigation 
was made and a clear description of the senile 
changes in this organ was given by Moore 
(74). From the age between 50 and 65, he 
found the pronounced atrophic changes in the 
prostatic epithelium, acini, and smooth muscle, 
and an increase of fibrous tissue, i. e., changes 
similar to those produced by castration. 

Hospital material, however, was used by 
Moore for his investigation. Obviously this 
cannot provide the prostates from those excep- 
tional old men who ‘remain in good health and 
preserve their sex function, and presumably 
the normal structure of their sex organs, up 
to advanced old age. Investigation of the ma- 
terial from such old men (e.g., those killed 
in accidents) would be very valuable. The ex- 
periments on animals (e.g., our senescent 
rats) suggest that the usual changes in the 
prostate of old men also might belong to the 
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category of the degenerative diseases of the 
abnormal old age of the present day, i. e., they 
might not be necessarily present in the physio- 
logic normal senility. 


Adrenals 


Effects of Aging.—lIn older mice Loeb (63) 
described an increased fibrosis of the adrenal 
cortex, in some cases resulting in the destruc- 
tion of a considerable part of the cortical 
parenchyma. Yeakel (106, 107) found that 
relative size of the adrenal cortex in male rats 
is largest at the age of 50 to 100 days, is 
considerably decreased at the age of 300 days, 
and becomes still smaller in-rats aged 700 days 
and older. In old rats nodular hyperplasias 
of the medulla and vascular, sometimes very 
large, dilatations are often observed. Some of 
the medullary hyperplasias could be defined as 
tumours. These hyperplasias and vascular 
dilatations increased the absolute and relative 
weight of the adrenals in old rats. 

In the men of 50 to 76 years old | elamere 
(19) also found an increase in the weight of 
the adrenals (5 to 6 Gm. instead of about 4.8 
Gm.) caused by adenomatous hyperplasias in 
the z. fasciculata. He also described arterio- 
sclerosis of the adrenal blood vessels, which in 
its turn produced atrophic and degenerative 
changes in the cortex and medulla and an in- 
creased amount of fibrous tissue. Cooper (13) 
found that in early childhood the z. glomerulosa 
is well developed, z. fasciculata only a few 
cells wide, and z. reticularis hardly noticeable. 
With advancing age the two latter zones de- 
velop more and more. In old age a general 
sclerosis of the adrenals develops. 

In the present experiments the number of 
mitoses in the adrenal cortex was decreased 
from 2.4 (in a standard area) at the age of 39 
days to 0.1 at the age of 635 days (table 5). 

Measurements (table 6) showed that the 
fasciculata cells in adult and senescent’ rats 
were considerably larger than in young animals 
(P < 0.01). The nuclei, however, remained 
about the same size, the variations being small 
and statistically significant (P < 0.02) only 


TABLE 5. AVERAGE NUMBER OF MITOSES IN STANDARD 
AREA IN ORGANS OF Rats (LINES 1 TO 6); AND OF 
SPLENIC GIANT CELLS (LINE 7). 








} 
Senescent Rats 
































Organs | —— ‘ees Gee 
Normal | Castrated 
1. Adrenals .- 24 0 ‘| 0.2 
2. Thyroid 5.6 0 0 
3. Parathyroids 31.7 3.4 | 
4. Liver ke 2.4-2.5 | 1.7-4.8 
5. Kidneys | 11.0 | 0.7-1.2 | 0.6-1.1 
6. Spleen (mitoses) | 262 49 45 
7. Spleen (giant cells) 123 ee i 


The counts were made in 10 young rats aged 55 days 
and in 13 normal and 13 castrated senescent rats aged 
605 and 635 days (pooled). 


at the age of 360 davs (figs. 1 and 2). Be- 
cause of this the nucleo-cytoplasmic ratio was 
considerably greater in the young rats (P < 
0.01). 

Small vascular lacunae were observed in the 
medulla of some of the senescent rats, but there 


TABLE 6. ADRENAL FASCICULATA CELLS IN NORMAL 
AND CASTRATED RATs. 








Average Weight of Paper Replica (Mg.) of 








Age fe : ; _ |Ratio Nucleus 
Gane | Cytoplasm Nucleus eo Cyeaginnn 
(Days) — eee So ee 

| | 
| Nor- | Cas- | Nor- | Cas- | Nor- | Cas- 
mal |trated| mal |trated| mal | trated 
39-55 | 5.15| — | 1.70} — |1:3.0| — 
360 | 11.48 | 16.75 | 1.59 | 1.78 | 1:7.2 | 1:9.4 
635 | 11.37 | 13.49] 1.74 | 1.75 | 1:6.5 | 1:7.7 





In normal rats aged 39-55, 360, and 635 days the 
measurements were made in 6, 7, and 6 rats, respec- 
tively; in castrates aged 360 and 635 days in 7 and 6 
rats, respectively. 
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PLATE 1 


Adrenal fasciculata zone. Haematoxylin + Eosin. X 430. 


Fic. 1. Normal young rat aged 39 days. Small cells with large nuclei. 
Fic. 2. Normal rat aged 480 days. Compensatory hypertrophy of aging cells. Nuclei of about the same 
size as in young rats but cytoplasm considerably increased. 


were no sclerotic changes in the adrenal blood 
vessels. 

Effects of Castration—The histologic 
changes in the adrenals of castrated rats, de- 
scribed in the previous papers (28, 29), were 
confirmed in the present investigation. 

Thus, in the castrates, the fasciculata cells 
were larger than in the normal controls and 
more vacuolated because of the greater number 
of lipoid granules. Therefore, in the photo- 
micrographs (figs. 3-6) the cells of castrates 
are lighter than in the normal controls. Also, 
in most cases the demarcation zone was less 
distinct because of the same changes as in the 
z. fasciculata. 

Measurements (table 6) showed that, in 
contrast to the smaller cells in other organs 
after castration, the cytoplasm of the cortical 
cells of the adrenals was larger in the castrates 
than in normal rats (P < 0.01), while the size 
of the nuclei did not change definitely or in- 
creased only slightly. Therefore the nucleus- 
cytoplasm ratio in the castrates was smaller 
than in the normal rats of the same age (P < 
0.01). 


The histologic changes in the rats castrated 
in advanced age (table 6, last line) were still 
present, but were less pronounced than in the 
rats castrated at an early age. 

Nests of syncytial degeneration in the z. 
glomerulosa and z. fasciculata have been previ- 
ously described (59). In the present experi- 
ments they were found in rats aged 360 days 
and older in about the same percentage both in 
the normal controls (30 per cent) and in the 
castrates (27 per cent). The degenerations 
were absent in the young rats. 

Thus, in rats, the aging processes and castra- 
tion produced different changes in the weight 
and certain histologic features of the adrenals. 
Nevertheless castration accelerated and intensi- 
fied the decrease of the nucleocytoplasmic ratio 
in the adrenal cells. 


Thyroid 


Effects of Aging.—Just as in the case of 
the gonads, the decreased function of the thy- 
roid was often considered to be responsible for 
premature senility. This theory was supported 
by finding enlarged follicles with flattened 
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PLATE 2 
Adrenal cortex. Haematoxylin + Eosin. X 310. 


Part of outer region of adrenal cortex consisting (from top to bottom) of fibrous capsule, z. glomerulosa, 


demarcation z., and upper part of z. fasciculata. 
Fic. 3. Normal control rat aged 360 days. 


Fic 4. Littermate rat of the same age, castrated at the age of 39 days. 


Fasciculata cells considerably 


enlarged and more vacuolated (with lipoids) than those in fig. 3. 
Fic. 5. Normal control senescent rat aged 635 days. Similar to fig. 3. 


Fic. 6. Senescent rat aged 635 days, castrated at the age of 510 days. 


to those in fig. 4 but less pronounced. 


epithelium and accumulated colloid in the thy- 
roid, and also by various degenerative or 
atrophic changes of this gland in old animals 
and men (3, 13, 64, 76, 91). Loeb (63) de- 
scribes severe sclerosis of the thyroid in some 
strains of senescent mice, although it was ab- 
sent in other strains. Recent investigations 
(39a, 61a) suggest a correlation between hypo- 
thyroidism and the incidence of arteriosclerosis. 

Other investigators, however, recorded that 
a hyperactive thyroid is frequently found in 
senile individuals (16, 17, 20, 76). Some of 
them even considered the hyperactive thyroid 
to be more typical for old men than the atrophic 
gland. In our rats 360 and even 675 days old 
a still active thyroid was observed with cylin- 


Late castration changes similar 


drical epithelium of medium height and a com- 
paratively small or medium amount of colloid. 
In some glands, however, the epithelium was 
cubical, the hard colloid had accumulated, and 
fibrous tissue had increased. No mitoses were 
observed in the senescent animals (table 5). 
Effects of Castration—In our experiments, 
after castration a decreased activity of the thy- 
roid was found, as manifested by cubical or 
flattened epithelium, increased amount of hard 
colloid and, in some rats, an increased amount 
of fibrous tissue (figs. 7-10). As in the case 
of the adrenals, this effect was less pronounced 
after late castration (figs. 11 and 12). 
Merjeievsky and Okunev (71) found in the 
thyroid of oxen, as compared with that in bulls, 
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PLATE 3 
Thyroid. Haematoxylin + Eosin, X 180. 


Fic. 7. Normal control rat aged 360 days. Active thyroid with low cylindrical cells, small amount of 
colloid and fibrous tissue. 

Fic. 8-10. Three littermates of the same age castrated at the age of 39 days. Three stages of the thyroid 
depression: mild in fig. 8, medium in fig. 9, and pronounced in fig. 10. Flattening of the epithelium, in- 
crease of colloid and fibrous tissue. 

Fic. 11. Normal control senescent rat aged 635 days. Active thyroid. 

Fic. 12. Senescent rat of the same age, castrated when 510 days old. Mild depression of the thyroid 
after late castration. 


an increased amount of fibrous and fat tissue A comparison of aging and castration 
and smaller epithelium; in castrated rabbits— changes in the thyroid indicates the following 
flattened epithelium and accumulation of hard relationships: 

colloid. 1) the thyroid structure after castration is 
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more or less similar to that in those cases of 
senility in which this gland is depressed or 
atrophic. 

2) Castration should intensify the aging 
processes in the atrophic senile thyroids and 
depress the hyperactive senile glands. 


Parathyroids 


Effect of Aging—Cooper (13) found that 
in the human parathyroids the number of oxy- 
phil cells, mast cells, and eosinophil leucocytes 
increased with aging. In old age an increased 
amount of fibrous tissue and fat cells appears, 
and sometimes the parathyroid cells start to 
excrete this forming the 
follicles 

Gilmour and Martin (26) recorded a de- 
crease in weight of the parathyroid parenchy- 
ma, i. e., of the number of cells, in old age.. On 
the average, in children it weighed about 25.3 
mg., in men from 21 to 30 years old 92.8 mg., 
from 50 to 60 years 78.9 mg., and from 71 
years and over 74 mg. They also found an 
increase of fat tissue in “old” parathyroids: 
there was about 8.9 per cent in adults of 21 
to 30, and 51.3 per cent in men of 71 and over. 

Loeb (63) found a pronounced sclerosis of 
the parathyroids in the same strains of old mice 
in which he observed thyroidal sclerosis. This 
change appeared usually from the age of 15 
months. 

In our senescent rats, the fibrous tissue was 


colloid, in way 


increased in various degrees, in one case up to 
the stage of sclerosis, and the number of mi- 
toses was considerably decreased (table 5). 
In the sclerotic parathyroid the fibrous tissue 
in places compressed and atrophied more or 
less large areas of the parathyroid cells. 

No difference was observed between the 
parathyroids of intact rats and those of cas- 
trated animals. Thus, as judged by the tests 
made, castration apparently did not affect the 
process of aging in these glands. 


Hvypophysis 


Effect of Aging—Hunt (36) found that in 
the rat hypophysis the number of mitoses de- 
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creased from 78 at the age of 96 days to 5 in 
animals 300 days old. 

Wolfe and associates (102-104) observed 
that the level of eosinophils was lower and that 
of chromophobes higher in old rats than in 
young animals. They also recorded the ap- 
pearance of nests of hypertrophied chromo- 
phobe cells and an accumulation of colloid be- 
tween and in the cells. The hyperplasias in 
some cases were transformed into true hypo- 
physeal adenomas. 

Parsons (82) in agreement with 
other investigators found the following changes 
in the human hypophysis in old age: 1) the 
appearance of small and numerous vacuoles in 
the cells (which, however, never formed the 
Signet rings); 2) an increased amount of in- 
terstitial tissue and pigment granules; 3) nests 
or nodules of hyperplasias which through vari- 
ous transitional stages might become true 
adenomas ; 3) the invasion of the posterior lobe 
by basophils. 


some 


Cooper (13) also considers the level of 
oxyphils to be lower in old age, all three types 
of hypophyseal cells being approximately in 
similar numbers. 

Witschi and Riley (101), and Henderson 
and Rowlands (33) found an increased gona- 
dotropin potency to be often present in the 
hypophyses of old men, but not in all cases. 
Thyrotropic and lactogenic hormones were not 
increased. Heller and Myers (31) confirmed 
this by finding an increased gonadotropin ex- 
cretion in the urine, but only in some old men. 
Most probably this happens only in those cases 
in which the testicular endocrine secretion is 
considerably decreased. This conclusion is 
supported by the observations on gonadotropin 
content in the hypophysis and urine of cas- 
trates. 


Effect of Castration At present several in- 
vestigators have established the fact that the 
hypophyses in castrates contain a considerably 
increased amount of gonadotropins. Accord- 
ing to other observations, an increased excre- 
tion of gonadotropins in the urine always oc- 
curs after gonadectomy and also in the cases 
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of eunuchoidism and other forms of testicular 
deficiency (24, 31, 32, 40). 

Many authors have also described a" 
changes in the hypophyses of castrates, the 
most striking of which are the increased num- 
ber of basophils and their special vacuolation 
with formation of Signet-ring cells. 

A comparison of the hypophyseal changes in 
old age (hypoplasia or atrophy of the gland, 
but with local hyperplasias and adenomas; ab- 
sence of histologic castration changes) with 
those after castration (hypertrophy of the 
gland, increased basophils, and Signet-ring 
cells) shows that these changes are not similar. 

If, however, considerable atrophic or de- 
generative changes develop in the testes, the 
castration changes are bound to appear in the 
hypophysis and in this way they should com- 
plicate the aging processes. 


Thymus 


The aging changes in the thymus and those 
after castration have been described by several 
authors and were summarised in a previous 
paper (85). Gradual atrophy of the thymus 
develops with aging, until in senility only scat- 
tered nests of thymic cells remain embedded 
in a great mass of fat tissue and a lesser 
amount of fibrous tissue. However, the occa- 
sional presence of mitotic figures and the pro- 
liferation of Hassal’s bodies in the senile thy- 
mus apparently indicate that this organ is still 
functioning in old age. 

On the contrary, after castration there is a 
considerable delay in the thymic involution. 
Nevertheless the process of aging, namely the 
atrophic changes, in time overcomes the cas- 
tration delay in the involution of the thymus. 
In the castrated rat, at the age of about I year, 
the aging atrophy of the thymus approaches 
that of the normal intact rats. 

This gradual atrophy of the thymic paren- 
chyma, both of the thymocytes and thymic 
epithelial cells, is well indicated by histologic 
examination and the changes in the weight of 
this organ (tables 1-4). However, the effects 
of aging and that of castration on the thymus 
are basically different. 


Liver 


Effect of Aging—Andrew, Brown, and 
Johnson (4) found large hepatic cells, with 
large nuclei and many nucleoli, in the livers of 
old mice, which they did not observe in the 
young animals. They recorded similar changes 
in human livers and also some infiltrations by 
lymphocytes and fibrous tissue in the periportal 
areas. Bucher and Glinos (9) observed that 
older rats, when compared with young animals, 
had larger hepatic cells and nuclei, but a small- 
er number of binucleated cells (about 35 per 
cent as compared with 58 per cent in young 
rats). They also found hyperplasias of the 
bile ducts with cystic dilatations and cellular 
infiltrations in the periportal areas. These au- 
thors recorded emaciation in their older rats. 
They considered this change to be a feature of 
old age. 


In the present experiments, in the rats about 
1 year old and the senescent animals, the 
hepatic cells were much larger than in the 
young rat (table 7, cols. 1, 3, 5, 7,9, P < 
0.001), confirming the above mentioned in- 
vestigations; on the contrary, the average size 
of the nuclei (P = 0.01) and the percentage 
of large nuclei were smaller in the adult rats 
than in the young animals, while in the senes- 
cent rats this difference was significant (P < 
0.02) only in the percentage of large nuclei 
(5.5 per cent as compared with 12 per cent 
in the young rats). Therefore the ratio of 
the nucleus to cytoplasm in adult and senescent 
rats (table 7, P < 0. 001) was considerably 
smaller than that in the young animals. Our 
rats were healthy animals. 

When, however, a certain strain of rats, 
which always suffers from severe chronic 
pneumonia in old age, was investigated, a few 
very large nuclei were found scattered among 
the majority of the normal sized nuclei in the 
livers of these senescent animals. ‘Thus, in 
these “pneumonia” rats and in the emaciated 
senescent rats of Bucher and Glinos the pres- 
ence of large nuclei in the livers of old rats 
might have some connection with the ill con- 
dition of the animals and not with old age. 
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TABLE 7, HEPATIC CELLS IN NORMAL AND CASTRATED Rats. 








Average Weight of Paper Replica (Mg.) | 


Percentage of 





Age | | 
Groups 


| 
Cytoplasm Nucleus 
(Days) 


Ratio Nucleus | 
to Cytoplasm | Cells 


Lense Colla Bi-Nucleated 


| | | o- in | wr . r . 
| Normal | Castrated| Normal | Castrated| Normal | Castrated| Normal | Castrated| Normal | Castrated 








39-55 | 7.18 | — 1.20 | — | 16.04); — 8.4 — 5.3 - 
360 | 10.09 | 6.97 | 1.08 | 1.07 | 1:9.32| 1658 | 13.8 | 64 | 4.9 5.2 
635 | 11.79 | 8.66 | 1.16 | 18.2 9.1 2.7 3.7 


1.08 | 1:10.18 | 1:8.03 





In each group the cells and nuclei of 6 rats were measured. 


A decrease of bi-nucleated cells, although 
present in senescent rats (table 7), was not 
Statistically significant (P > 0.05). 

A great decrease in the number of mitoses 
(table 5), the appearance of round cell in- 
filtrations (in about 23 to 26 per cent of the 
rats), and the occurrence of bile-duct hyper- 
plasias (in about 54 per cent of the rats) were 
also recorded. These hyperplasias were de- 
scribed in detail and illustrated in our previous 


papers (47,57, 59). 


Effects of Castration—Previously (43) it 
was found that the number of basophilic gran- 
ules was decreased in the hepatic ceils of cas- 
trated rats. 

In our present experiments (table 7, cols. 
2, 4, 6, 8, 10), the average size of the hepatic 
cells (P < 0.001) and the percentage of large 
cells (P < 0.01) were smaller in the castrates 
than in the normal controls. 


Actually, as judged by the size of the cells 
(table 7, col. 2 as compared with col. 1), there 
was no compensatory “aging” hypertrophy of 
the hepatic cells in the adult rats 360 days old. 
In these rats the effect of castration was of 
long duration, because they were castrated at 
an early age; and even in the rats 635 days old, 
castrated in senescence, this hypertrophy was 
considerably smaller than in the normal con- 
trols. No significant difference in the size of 
the nuclei was observed between the normal 


rats and the castrates of the same age (table 
7); but in the adult and in the senescent cas- 
trates the average size of the nuclei (P < 0.05 
— 0.01) and percentage of large nuclei were 
smaller than those in the young rats. 

The ratio, however, of the nucleus to cyto- 
plasm was larger in the castrates than in the 
normal rats because of the atrophic decrease of 
cytoplasm in the former animals. This indi- 
cates that in pathologic conditions (e. g., cas- 
tration) this ratio cannot be considered as a 
test of aging. 

The percentage of the rats with cellular in- 
filtrations (about 33 per cent) seemed to be 
slightly increased, while the bile duct hyper- 
plasias (in about 31 per cent of the rats) were 
decreased. However, investigation of a larger 
number of rats is necessary before considering 
this difference in the pathologic changes to be 
conclusive. 

Mitoses were decreased in senescent cas- 
trated rats to about the same low level as in the 
normal rats (table 5). Thus the decreased 
weight of the liver (tables 2-4) in the cas- 
trates can be explained chiefly by the smaller 
size of the hepatic cells. 

Comparison of the aging and castration 
changes in the liver cells definitely indicates 
that castration hastens aging processes in this 
organ chiefly by accelerating involution changes 
in the hepatic cells (as was also found in the 
case of the relative weights of the liver). 
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Kidneys 


In the cases of simple atrophy of senile 
human kidneys, as described by Kaufman (39, 
p. 1311), diminution in size of the epithelium 
of the convoluted and straight tubules, smaller 
or totally obliterated by hyaline degeneration 
glomeruli, and a slight increase of interstitial 
tissue around the atrophic renal elements were 
found. Kaufman does not consider that the 
round cell infiltrations belong to pure senile 
changes in the kidneys. 

Oliver (79, 80), on the contrary, on the 
basis of his own investigations, thinks that 
senile renal atrophy in man is a secondary 
process, being the result of arteriosclerosis of 
the renal arteries, a change which is a part of 
general arteriosclerosis in old age. In his opin- 
ion, if a primary simple atrophy of senile kid- 
neys exists, it is obscured and overshadowed 
by secondary tissue changes produced by renal 
arteriosclerosis. He emphasises, however, that 
in the dog arteriosclerosis is uncommon and 
that in the rat senile changes in the kidneys do 
not belong to the group of arteriosclerotic 
atrophies. 

Also Wilens and Sproul (100) were unable 
to explain the senile atrophy of the rat kidneys 
by arteriosclerosis, which was only found in 
this animal in exceptional cases. In Council- 
man’s (14) opinion, both primary simple, and 


secondary arteriosclerotic, senile atrophies of 
the kidneys occur in man. He found the 
arteriosclerotic type in about three-quarters of 
his cases. 

Arataki (5) and Moore and Hellman (75) 
concentrated their research on aging changes 
in the renal glomeruli of rats. Arataki found 
about 10,700 glomeruli at birth, about 31,000 
at maturity, and about 20,000 in senescence. 
The average diameter of glomeruli in male rats 
was 62 at birth and 124p at the age of 500 
days. Moore and Hellman also found an in- 
crease in the size of the glomeruli with 
aging, but the range of the glomerular sizes 
in older rats was greater than in young ani- 
mals. Apparently in older animals, the small- 
er sizes indicate more pronounced atrophic 
changes in some glomeruli, while the larger 
sizes express a compensatory hypertrophy of 
the remaining normal glomeruli. 

Saxton and Kimball (87) consider chronic 
nephrosis as a senile disease in the rats of their 
strain. They did not find nephrosis up to the 
age of about 299 days, but recorded it in about 
9.4 per cent in rats aged 300 to 399 days and 
in about 37.5 per cent at the age of 500 to 650 
days. High protein diet increased incidence 
of nephrosis, while in retarded rats Saxton 
(86) found nephrosis to be exceptional. 

In the present experiments, the measure- 
ments (table 8) have shown that in older 


TABLE 8. CONVOLUTED TUBULES AND PATHOLOGIC CHANGES IN KIDNEYS IN NORMAL AND CASTRATED Rats. 








Average Weight of Paper Replica (Mg.) of 


Percentage of Rats with 





Tubule without | .. 
Age | Tubular Lumen 
Lumen 


| | | 
| eS | | 
| Normal | Castrated| Normal | Castrated| Normal | Castrated 


| Oedema of 


: Ce : 

Nucleus Round e ell Glomeruli 
Infiltrations . 

and Casts 








Normal |Castrated Normal | Castrated 


55 | 7.19 | — | 085 | — | 06 | — | 0 — oj; — 
360 | 9.67 | 7.49 | 1.24 | 1.00 | 0.62 | 0.52 | 42 59 16 | «18 
635 | 9.67 | 8.81 | 1.28 | 1.19 | 0.67 | 0.67 | 70 62 

| | | 


15 | 15 





In normal rats aged 55, 360, and 635 days the measurements were made in 10, 10, and 6 animals, respectively ; 
in castrates aged 360 and 635 days in 8 and 7 rats, respectively. 
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rats the cells of the renal tubules (P < 0.001) 
and the tubular lumen (P < 0.001) are larger, 
while the number of mitoses (table 5) is much 
decreased. In the rats of M strain (table 8) 
the nuclei were slightly smaller (P < 0.05) 
in the adult animals 360 days old, but their 
size in senescent rats returned to that in young 
rats. In the strain R (table 1) there was also 
no significant difference between the size of 
the nuclei in the young animals aged 2g days 
(0.64 mg.) and that of the senescent animals 
aged 480 days (0.67 mg.). Therefore the 
senescent involution of the kidneys should be 
explained by hypoplasia (decrease in number ) 
of the renal cells, and not by their atrophy, 
i.e., by changes similar to those observed in 
the renal glomeruli. 

Pathologic renal lesions occurred in our rats 
from the age of 360 to 635 days in the form 
of nests of round cell infiltrations, oedema in 
glomeruli and hyaline casts in the tubules 
(table 8). Cell infiltrations were present in 
the majority (about 70 per cent) of senescent 
rats. They were, however, very small in size 
and number, two or three of them occurring 
in a cross-section of the kidney, as was also 
the case with oedema of the glomeruli. When 
the glomeruli were affected, the casts were also 
present. No sclerosis of the renal arteries 
was found. 

The pathologic lesions in our rats never 
reached the degree of severe nephrosis as de- 
scribed by Saxton and Kimball in their old 
rats. Our diet for rats, however, contained 
less protein than that used by these investi- 
gators. 

Effect of Castration——Previously (60), us- 
ing the same method of measurement as in the 
present experiments, a statistically significant 
decrease of the renal tubules was recorded in 
castrated rats. Noble and Greenberg (77) 
found smaller renal tubules in castrated 
chameleons. 

In the present experiments (table 8), the 
castrated rats had smaller cells in the renal 
tubules (P < 0.02 — 0.001) than normal rats, 
and smaller lumina. The nuclei were also 
smaller (P < 0.001), but only in the group 
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of the early castrated rats at age 360 days. In 
this adult group the compensatory hypertrophy 
of the renal cells was not observed, but it was 
definite in the senescent castrated rais (at the 
age of 635 days), although less pronounced 
than in the normal rats. Therefore, in both 
the nuclei and cytoplasm the effect of early 
castration was stronger than that of the late 
castration. The number of mitoses (table 5), 
and the occurrence and development of path- 
ologic lesions (table 2) were about the same 
as in the normal control rats. Thus, the small- 
er tubular cells can explain the small kidneys 
of the castrates. 

Comparison of the aging changes with the 
castration changes in the renal cells demon- 
strates that a decreased compensatory hyper- 
trophy of the renal cells in the castrates hastens 
the aging involution of their kidneys. 


Spleen 


As was found in senescent female rats (59) 
in senescent males the numbers of mitoses and 
of giant cells were smaller than in young rats 
(table 5). 
found. 


No other definite changes were 
Andrew (2), however, in rats older 
than our animals, found considerably larger 
changes which were reviewed in our previous 
paper (59). 

After castration about the same decrease in 
mitoses and giant cells was found as in con- 
trol normal senescent rats (table 5) but no 
other changes. 


Heart 


Effects of Aging.—A simple atrophy of the 
heart, with atrophic myofibres, was found by 
Kaufman (39) and Warthin (99) in old per- 
sons who had none of the usual senile degener- 
ative diseases. The pigment (lipochrome) ac- 
cumulates continuously with aging in the 
cardiac myofibres. In the hearts of old per- 
sons it is present in considerable amounts, be- 
ing chiefly responsible for the colour of the 
“brown atrophic” hearts (Cohn, I1). 

Jayne (38) described an acid-fast pigment 
chemically similar to hemofuchsin which also 
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increases progressively with age. Wilens and 
Sproul (100) and Saxton (86) recorded myo- 
cardial fibrosis in old rats. Saxton found it in 
about 15 per cent of old rats aged 401 to 600 
days, and in about 50 per cent of rats aged 
801 to 1000 days. He could not find sclerosis 
of coronary vessels in these rats, which sug- 
gested a primary myocardial degeneration with 
subsequent replacement of the affected areas 
by fibrous tissue. 

Wilens and Sproul, however, found some 
changes in the coronary vessels: fibrosis of 
ie media and thickening of the arterial wall, 
and some calcification in about 3.5 per cent 
of his cases. Barnes (6), using the roentgeno- 
graphic method, observed increased calcium 
deposition in the heart of rats with aging: in 
20 per cent at the age of 300 to 400 days, 50 
per cent at 800 to goo days, and 86 per cent 
at later ages. 

Hummel and Barnes (35), however, do not 
consider that age is a primary factor in calci- 
fication of the aorta, since it was absent in 
some rats aged 898 to 1160 days. 

In female senescent rats, aged 22 to 27 
months, we found (59) a definite cardiac hy- 
poplasia, but histologically no such pathologic 
changes as myocardial fibrosis or coronary 
sclerosis were seen. In the present experi- 
ments (table 9) a greater percentage of large 
cardiac myofibres was found in older rats aged 
360 to 675 days than in young animals (P < 
0.001). As pathologic changes only a few and 
tiny nests of round cell infiltrations of the 
myocardium were found in about 17 to 29 per 
cent of normal rats at the age of 635 to 675 
days, but these infiltrations were absent at the 
age of 360 days and also in the young animals. 
No fibrosis of the myocardium was observed. 

Effects of Castration—In our previous ex- 
periments (51) a less reliable method of 
measurement than in the present experiments 
was used. Nevertheless in castrated rats the 
average size of myofibres was found to be 
smaller by about 21 per cent than in normal 
controls. In the present experiments (table 
9) a definite decrease of large cardiac fibres 
was again observed in the castrates (P < 0.02 


TABLE 9. LARGE MYOFIBRES AND Rounpb CELL INFIL- 
TRATIONS IN HEART OF NORMAL AND CASTRATED 
Rats, 








Percentage of 








Age | . 
in | Large Myofibres | Rate -— on 
renee Infiltrations 
ays | 
pn ae | ae ea 
| Normal | Castrated | Normal | Castrated 
55 | 9.2 — | 0 | 
360 | 13:7 11.0 0 | 12 
605 | 18.9 | 13.7 | 16.7 | 14.3 
635 | 3 | .2 28.6 33.3 


| : 2. 6 | 
a [ oo Pees | 

In normal rats aged 55, 360, 605, and 635 days the 
counts of large myofibres were in 10, 19, 7, and 6 rats, 
respectively; in castrated rats aged 360, 605, and 635 


days in 15, 6, and 7 rats, respectively. 





— 0.01) as compared with normal animals. 
The round cell infiltrations occurred in about 
the same percentage, but at the age of 360 
days they were recorded in about 12 per cent 
of the castrates, while at this age none were 
observed in normal rats. Previously (51), 
we tested the strength of the isolated hearts of 
castrated and normal male rats. In castrates 
the cardiac strength was decreased by about 
11.6 per cent when no extra work was re- 
quired, and by about 18.3 per cent when 
weights of 10 and 15 Gm. were attached to 
the lever pulled by the heart’s contractions. 

Thus, the decrease in relative weights of 
the heart and in the percentage of large cardiac 
myofibres and functional tests on isolated 
hearts definitely demonstrate that the heart of 
castrates is weaker than that of the normal 
animals. 

These findings indicate that castration accele- 
rates the processes of aging in this vital organ. 


Pancreas 


The aging changes in the pancreas of rats 
and man were described and the literature on 
the subject reviewed by Andrew (1). He 
found more or less pronounced atrophic and 
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degenerative changes both in exocrine tissue 
and in the islands of Langerhans and also 
proliferation of the small pancreatic ducts with 
formation of cysts or solid nests. 

In the previous experiments on senescent 
females (59) and the present on senescent 
males no definite degenerative changes were 
found in the pancreatic tissue of our rats. 

Metaplastic structures, originating from ex- 
ocrine acini of the pancreas, were very rarely 
observed in both our investigations, only in I 
rat out of 17 females and in 1 rat out of 26 
males. These metaplasias, their origin from 
acinar tissue, pancreatic ducts, and the islands 
of Langerhans, and their increased incidence 
and development in senescent rats treated with 
hormones, were described fully elsewhere (47, 
57-59). No definite differences were noted in 
the pancreas of castrated animals as compared 
with that in the normal controls. No measure- 
ments of the cells and nuclei were made. 


Skeletal Muscles 


Effect of Aging—tThe review of the litera- 
ture on the subject was made by Todd (94). 
He concludes that with aging the connective 
tissue, in particular collagenous and elastic 
fibres, increases in the muscles. The simple 
atrophy of the muscular tissue in old age is 
also well established. Lowry and Hastings 
(65), however, rightly emphasise that is re- 
mains to be investigated how much cf this 
atrophy of muscular tissue is due to actual loss 
of individual myofibres and how much to a de- 
crease in their size. 

Our measurements of cardiac myofibres in 
the present experiments, and those of Buccianti 
and Luria (8) and Yannet and Darrow (105) 
of skeletal muscles, indicate an increase in the 
number of hypertrophic myofibres in senes- 
cence. Therefore senescent atrophy of mucles 
apparently can be explained chiefly by degener- 
ation, with consequent loss, of individual myo- 
fibres. In order to compensate for this loss, 
a hypertrophy of some remaining myofibres de- 
velops, but it fails to produce complete com- 
pensation. The biochemical investigations of 


Simms and Stolman (88) of human muscles 
and Lowry and Hastings (66) of rat muscles 
show that in old age the relative proportion of 
the intracellular mass of the muscles decreases, 
while that of the extracellular compartment, 
in particular its fluid, collagen and elastin, in- 
creases. These data confirm the results of 
anatomic studies, namely that senile muscles 
become atrophic. 


Effect of Castration—Engel (22) found 
that the leg muscles of castrated mice, both in 
actual and relative weight, weighed less than 
in normal animals. Caridroit and Szuman 
(10) demonstrated that the size of myofibres 
was decreased and the amount of interstitial 
tissue increased in the muscles of capons. 
Jasienski (37) investigated castration changes 
in the muscles of cattle, rabbits, guinea pigs, 
cocks, and frogs. Both macro- and micro- 
scopically it was possible to ascertain that the 
muscles and myofibres of castrated animals 
were considerably, in some cases three or four 
times, smaller than the normal ones, as can be 
judged by the illustrations given. The amount 
of fat and interstitial tissues were increased 
between the myofibres. 

Papanicolau and Falk (81) observed the 
atrophy of the muscles in castrated guinea-pigs 
in which the treatment with gonadotropic hor- 
mone could not cause hypertrophy in these 
muscles. This hormone, however, produced 
their hypertrophy in normal animals. There- 
fore, Papanicolau concludes that the presence 
of the gonads is necessary for the production 
of muscular hypertrophy. 

Slonaker (90) studied the spontaneous ac- 
tivity of normal and castrated rats: the num- 
ber of wheel revolutions recorded for normal 
rats was 12,798, for castrated animais only 
179. In human castrates, flabby muscles and 
a decrease of muscular power, the clumsy slow 
movements, unsuitability for hard physical 
work, and easy fatiguability were repeatedly 
recorded (32, 41, 61, 72, 83, 84, 89, 92, 97). 

Thus, the anatomic and functional experi- 
ments on animals, and observations on man are 
in agreement. 








- 
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Although further investigations on the sub- 
ject are needed, all the available data definitely 
indicate that castration increases the aging 
processes in the skeletal muscles and in partic- 
ular their atrophy and declining function. 


DISCUSSION 


Atrophy of Organs and Changes in Cells 
with Aging 


In the early stages of aging the atrophy of 
organs shows itself in a decrease of their rela- 
tive weights (tables 1 and 2). This develops 
in senility into actual true atrophy. Since the 
age of our rats reached only the period of 
senescence, the changes produced by senility 
were not studied. 

Within the range of ages investigated, the 
relative atrophy of organs was accompanied 
by peculiar changes in the cells. Namely, as 
it was demonstrated by the count of mitoses, 
the multiplication of the cells decreased with 
aging, especially in senescence (table 5). The 
size of the cells, however, increased with aging, 
i. e., they became hypertrophic. We have dem- 
onstrated this in the case of corticoadrenal, 
hepatic, renal, and cardiac cells, as did Buc- 
cianti and Luria (8) and Yannet and Darrow 
(105) in skeletal myofibres and Arataki (5) 
and Moore and Hellman (75) in _ renal 
glomeruli. 

This compensatory hypertrophy of cytoplasm 
seems to be a necessary and therefore normal 
adjustment of the cells in the aging organism 
in which a vigorous multiplication of the cells 
is no longer needed for the growth of organs 
and tissues. In the aging organism the growth 
suppressing mechanism predominates over the 
growth promoting mechanism. 

In the present experiments (tables 6, 7, 8) 
it was found that as compared with and in con- 
trast to the hypertrophy of cytoplasm, the size 
of the nuclei in the liver, kidneys, and adrenals 
either had not changed with aging, or if it had, 
then only slightly. This small change, how- 
ever, was constant and in some cases statistical- 
ly significant in one group. Namely, in the 
adult rats aged 360 days the nuclei were small- 


er than those in the young animals in the liver 
(P = 0.01), kidneys (P < 0.05), and ad- 
renals (P < 0.2). It is also noteworthy that 
in the senescent rats the nuclei became again 
of about the same size as that observed in 
the young rats. The same changes, varying 
with similar ages, were observed by Dawbarn 
in mice (18). 

Hence, in the aging organism the hyper- 
trophy of cytoplasm without considerable 


. changes in the size of the nuclei seems to be a 


natural process in the aging cells. 

Therefore, the ratio of nuclear mass to cyto- 
plasm decreases with aging. Minot (73) first 
drew attention to this important fact. He 
postulated (p. 250) that senescence depends on 
the increase of cytoplasm and differentiation of 
the cells, while rejuvenation depends on the 
increase of the nucleus. Conklin (12), how- 
ever, did not agree with Minot. A detailed 
research on the lines suggested by Minot’s 
theory is important, since the nucleus is the 
most essential and vital organ for the cell and 
its functions. 

The decrease of the nucleo-cytoplasmic ratio 
was confirmed by the histologic measurements 
of Eycleshymer (23), and by Dawbarn (18) 
who used chemical estimation of nuclear and 
cytoplasmic nitrogens. 

The data obtained by previous investigators 
and our own results on the subject suggest the 
following theory of the mechanism, which 
might be instrumental in producing relative 
atrophy of organs in senescence, and later, in 
senility, their true atrophy. This theory re- 
sembles that of Minot. 

A continuous process of natural wear and 
tear produces degeneration and loss of some 
cells in the living organs and tissues. In the 
voung organism these lost cells are replaced 
chiefly by hyperplasia (i.e., by the multiplica- 
tion of cells). In old age most of them are not 
replaced by new ones. Instead, the remaining 
normal cells become considerably hyper- 
trophied, while their nuclei change slightly or 
not at all. In this way the nucleo-cytoplasmic 
ratio decreases. Cellular hypertrophy, how- 
ever, is not sufficient to bring the relative size 
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and weight of the organs up to the level pres- 
ent in younger ages. Hence the organs become 
atrophied in their total size and weight, but 
not in the size of the cells. If the nucleus is 
the most important and vital organ of the cell, 
then the decrease of the nuclear mass per unit 
of cytoplasm in the aging organism might be 
responsible, at least partly, for the diminution 
of the functional capacity of the cells and for 
their aging decline. 

When, however, in old individuals large 
parts of organs are removed by operation or 
destroyed by various causes, the organ regener- 
ation proceeds both by multiplication and hy- 
pertrophy of the cells, but this regeneration is 
considerably slower in old age than in young 
age (5a, 9, 68, 78). 


Do changes in the nucleo-cytoplasmic ratio 
indicate the rate of aging in all cases? 


If in the aging organism some morbid cause 
produces atrophic changes in the cytoplasm 
without similarly affecting the nucleus, the 
nucleo-cytoplasmic ratio would increase. In 
such cases, if this increase is taken as a test 
of rejuvenation, a definitely pathologic change 
in the cell would be defined as rejuvenative. 
Obviously such a conclusion would be wrong. 

We have shown that after gonadectomy such 
a change in the nucleo-cytoplasmic ratio occurs 
in those organs of castrates which become 
atrophic, namely the liver and kidneys; most 
probably it also happens in the heart and skele- 
tal muscles, although only the size of their cyto- 
plasm, but not that of their nuclei, was 
measured. 

That this is not a case of rejuvenation, but 
on the contrary one of decline, was demon- 
strated by functional tests of the heart and 
skeletal muscles. 

A misinterpretation of a different kind will 
also occur when the nucleo-cytoplasmic ratio 
decreases due to the hypertrophy of the cyto- 
plasm alone, produced by better feeding. 

Therefore, the nucleo-cytoplasmic ratio alone 
cannot be used as a test for the changes in the 
rate of aging. It must be taken into considera- 


tion that cytoplasmic hypertrophy seems to be a 
normal compensatory change of the aging cell 
and that the increase of the aging nucleus, 
when it is present, is considerably less than that 
of cytoplasm. Any deviations from these 
standard changes must always be investigated. 
Hence, especially in the cases of aging compli- 
cated by pathologic conditions or diseases, the 
increased rate of aging might be indicated by 
the atrophic processes in the nucleus or cyto- 
plasm, or in both, more correctly than by the 
changes in their ratio. Biochemical or func- 
tional tests, when used in addition, will give 
more definite and wider conclusions. 


Pathologic changes in organs with aging 


In some of our senescent animals, but not in 
all of them, the following pathologic changes 
were observed: few in number and very small 
nests of round cell infiltrations in the liver, 
kidneys; and heart; mild “syncytial” degenera- 
tion in the adrenal cortex; and an increased 
amount of fibrous tissue, which when present 
in exceptional degree may develop into scler- 
osis, in the parathyroids. 

However, the most noteworthy change in 
senescent animals was the appearance of small 
nests of metaplastic or hyperplastic cells in 
various organs. Through gradual intermediate 
stages some of them developed into adenoma- 
like structures and very few into true 
adenomas. 

This adenomagenic effect of aging, observed 
in the present and previous experiments, was 
described in detail elsewhere (47, 57, 58, 59). 


Deficiencies and Causes of Aging 


Previously (46), the causes producing aging 
and its final stage, senility, were discussed in 
detail. 

It was shown that the old age of the present 
day is a premature and pathologic condition, 
complicated by more or less numerous so-called 
degenerative diseases. 

Basic Primary Causes of Aging—So far the 
normal, physiologic old age and the normal 
span of life are unknown; nor are the basic 
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primary causes of aging known. These causes 
are essential and unavoidable in every case of 
old age. They are instrumental in producing 
the processes of pure physiologic aging and 
senility. And this is practically all that geron- 
tology can say at present about the basic causes. 

Secondary Causes of Aging—On the con- 
trary, there is some information about several 
secondary causes of aging, although scientific- 
ally they have been investigated insufficiently 
if at all. They are defined as secondary causes 
because even now they do not occur in all 
cases of the abnormal old age of the present 
day, and therefore they are not the necessary 
and unavoidable features of old age. Tenta- 
tively they can be subdivided into two groups. 

Group I includes all the causative factors 
producing changes, some of which are similar 
to those present in aging. This group includes 
deficiencies in any hormone or any physiologic- 
ally important compound (e. g., vitamins, pro- 
tenic substances, etc.), or in some physiologic 
functions; probably autointoxications also be- 
long to this group. 

Obviously all these causative factors can 
accelerate and intensify the processes of aging 
because in such cases the additive similar effects 
of two causes are operating on the target or- 
gans and functions, namely, aging itself and, 
e. g., deficiency of hormones. 

In the previous sections of this paper it 
has been shown thai both aging and castration 
produce a number of similar changes, namely, 
hypoplastic or atrophic changes in the liver, 
kidneys, heart, and skeletal muscles; decrease 
of the functional capacity of the heart and 
skeletal muscles; also they decrease spontane- 
ous activity, fat metabolism and probably the 
nitrogen content of the tissues; in some cases 
of aging there are atrophic changes in the sex 
organs and more or less depressed activity of 
the thyroid, changes which are always pres- 
ent in castrates. 

Previously (44) we have reviewed all the 
data which demonstrate that, both in old age 
and after castration, similar mental changes 
develop in man, namely, a tendency to depres- 
sion and apathy, unwillingness to do mental 


or physical work, and emotional instability. 
Also, in both processes, the skin becomes pale, 
non-elastic, with wrinkles and folds and flabby 
subcutaneous tissue. 

Therefore, when it occurs, deficiency of sex 
hormones accelerates and intensifies the above 
mentioned processes of aging, and becomes one 
of the important secondary causes of aging. 

Sometimes the aging effect of such a secon- 
dary factor is so obvious and severe that it 
has been considered by many investigators as 
one of the primary causes. It was so in de- 
ficiencies of sex hormones, also in thyroid 
hormone deficiency. 

In favour of “the thyroid theory of aging” 
the following facts were quoted (95, 34, 64, 
30, 39a, 61a): 1) the atrophic or degenerative 
thyroids, comparatively often found in senile 
animals and human beings; 2) the similarity 
of senescent and hypothyroidal changes, name- 
ly, lowered metabolism, tendency to obesity, 
pale non-elastic skin, atrophic brittle nails, 
early graying, and, in some cases, falling out 
of hair, flabby weak muscles, easy fatiguability, 
apathy and mental depression, easy chilling, 
and rheumatoid-like pains in the limbs, lumbar, 
and sacral regions; 3) the favourable results 
after the treatment of such senile cases with 
thyroid hormone; 4) the suggested correlation 
between hypothyroidism and the development 
of arteriosclerosis. 

Group II includes all the accidental extrane- 
ous factors, which produce changes usually 
dissimilar from, and non-specific for, thie 
processes of aging. All these factors, however, 
increase wear and tear and involution, general 
or only of one or more organs or tissues. 

To this group belong infectious diseases, 
various extraneous intoxications, physical or 
mental traumas and stresses, and any diseases 
producing pathologic changes in various or- 
gans; for example, diphtheric lesions of the 
heart, toxic and dietary cirrhoses of the liver, 
nephritis produced by toxic substances, all of 
which for obvious reasons accelerate and ag- 
gravate the involuntary processes of aging in 
the respective organs and in the organism as 
a whole. 
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However, these causative factors, and the 
lesions produced by them have no connection 
with the natural causes of aging nor with the 
changes produced by aging (46). 


Accidental Nature and Vicious Circles of the 
Secondary Causes of Aging 


We have already emphasised that these 
causes are not operating in all cases of senes- 
cence but only in some. Therefore they are 
non-constant and accidental complications of 
old age. Future geriatrics probably will learn 
to prevent their appearance in many cases, and 
when they have appeared, to eliminate them 
more or less completely. 

We have already shown that in senescence a 
comparatively good preservation of the sex 
organs and functions occurs in some cases, 
both in animals and in man. For example, 
such a good preservation of the sex organs, 
both in their weight and histology, was record- 
ed in the senescent rats of our previous (50) 
and present experiments, although some rela- 
tive diminution of the testes was present. 

Also there might be cases of senescence in 
which a normal or hyperactive thyroid, and not 
an atrophic one, was found. This was also 
observed in our senescent rats. 

In addition, both groups of the secondary 
causes, including those which produce several 
changes similar to the processes of aging, also 
produce some other changes which are specific 
only for the respective causes. For example, 
the specific enlargement of the adrenals and hy- 
pophysis and delayed involution of the thymus 
are typical only of castration. Histologically 
in the adrenals, in contrast to other organs of 
castrates, the aging compensatory hypertrophy 
of the cortical cells was more (and not less) 
pronounced in gonadectomised rats than that 
in the intact control rats; accordingly the 
nucleocytoplasmic ratio was decreased. 

Another instance of the histologic difference 
between aging and castration changes is dem- 
onstrated in the liver, kidneys, heart, and skele- 
tal muscles, namely in those organs and tissues 
which decrease both with aging and after cas- 


tration. While with aging there is a compen- 
satory hypertrophy of cytoplasm in the remain- 
ing healthy cells of these organs, in the cas- 
trates such a hypertrophy is absent or con- 
siderably decreased. This suggests that in 
such cases certain compensatory mechanisms 
are depressed in the castrates, while with aging 
there are not only regressive changes but also 
some progressive ones. 

All the changes, which are atypical for aging, 
but specific only for the respective factor, pro- 
duce new lesions in their target organs and 
functions; these new lesions cause another 
group of abnormal changes, and so on. In 
this way each secondary causative factor starts 
its own specific vicious circle, which further, 
and often gravely, complicates old age. 


SUMMARY 


1. Processes of aging and the effects of de- 
ficiency of sex hormones on these processes 
were studied on 221 normal and 111 castrated 
rats, a total of 332 male animals. ‘The results 
obtained were compared with those described 
in the previous papers of Korenchevsky and 
associates, and with the related observations 
made on animals and man by other investi- 
gators. 

2. The following processes of aging were 
observed in these rats up to and during the 
period of senescence : 

a. relative hypoplasia of the organs investi- 
gated (confirming our previous results), 
accompanied, however, by 

b. considerable compensatory hypertrophy 
of the cytoplasm in the cells, with no, or 
small changes in their nuclei, which results 
in a decreased nucleo-cytoplasmic ratio 
(confirming certain observations of Minot 
and other investigators) ; 

c. decrease of the number of mitoses, and 
therefore of the multiplication of the 
cells ; 

d. increased deposition of body fat; 

e. appearance of the minute nests of hyper- 
plastic or metaplastic cells in various or- 
gans and their development in some cases, 








through gradual intermediate stages, into 
adenoma-like structures or (in a very 
few cases) true adenomas ; 

f. few and very small nests of round cell 
infiltrations in the liver, kidneys, and 
heart ; 

g. mild degenerative changes in the adrenals 
and kidneys and increased development 
of fibrous tissue in the parathyroids ; 

h. thus, the processes of aging in the cells 
are characterised not only by regressive 
(atrophic or degenerative) changes, but 
also by progressive ones, namely the 
physiologic compensatory hypertrophy of 
the cytoplasm and the pathologic develop- 
ment of hyperplastic cellular nests with 
their tendency to become tumours. 

3. Some other changes of aging, observed 
by previous investigators, were also discussed, 
namely, atrophy of skeletal muscles, decreased 
spontaneous activity, changes of the water- 
content in the intra- and extra-cellular compart- 
ments of the tissues, and a small decrease in 
the nitrogen content of the tissues. 

4. Comparatively well preserved sex organs 
and normal active thyroids were found in our 
senescent rats. 

5. Several of the above mentioned changes 
of aging were also observed in man. 

6. A possible theory of the mechanism of 
hypoplasia of organs with aging was suggested, 
based on the above mentioned changes in the 
aging cells. Apparently these processes, in- 
cluding the hypertrophy of the cytoplasm, are 
physiologic adjustments in the aging organism 
in which the growth-suppressing mechanism 
predominates over the growth-promoting one. 

7. A certain analogy exists between the rela- 
tive hypoplasia of vital organs in the aging 
organism and the relative decrease of nuclear 
mass in the aging cells. 

8. However, the nucleo-cytoplasmic ratio, in 
particular its increase, cannot be used alone in 
all cases as a test of the degree and rate of 
aging or rejuvenating processes. For this pur- 
pose besides, or in some cases irrespective of 
the changes in the ratio, the regressive or pro- 
gressive changes in the cytoplasm and nuclei 
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must be considered, especially in combination 
with some suitable biochemical or functional 
tests. 

g. According to the results obtained in the 
present experiments and those of the previ- 
ous investigators, castration produces several 
changes which are similar to the respective 
processes of aging. 

10. Therefore, when present, deficiency of 
sex hormones produces additive and intensify- 
ing effects on the similar changes in the proc- 
esses of aging. In such cases this deficiency 
becomes one of the secondary causes of aging, 
accelerating the onset of senility and aggravat- 
ing its course. 

11. Deficiency of sex hormones is not one 
of the primary causes of aging since, besides 
producing some changes different from those 
in senescence (e.g., in the thymus, adrenals, 
and hypophysis), it is not always present in 
old animals and man. 

12. Effects of castration performed at an 
early age are more pronounced than those of 
late castration. 

13. Other secondary causes of aging, includ- 
ing hypothyroidism, were also discussed, de- 
fined, and tentatively classified into two groups. 

14. Present day old age is a pathologic con- 
dition complicated by various pathologic sec- 
ondary features of aging and so-called degen- 
erative disease, which even now are not pres- 
ent in all cases of old age. Therefore they 
cannot belong to the features of the normal 
physiologic old age. 

15. A comprehensive study, however, of the 
secondary causes and secondary processes of 
aging is of the greatest theoretical and practical 
importance. 
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Long Range Sex Steroid Replacement - 
Target Organ Regeneration 


WILLIAM H. MASTERS 


gmp the past six years, the Department 
of Obstetrics and Gynecology of Washing- 
ton University has attempted to evaluate the 
effects of long maintained sex steroid replace- 
ment on the aged female. Previous publica- 
tions have described in detail the various ster- 
oid replacement patterns used in the multiple 
individual projects under consideration. For 
the first time sufficient autopsy material is now 
available for adequate evaluation of the effects 
of the long continued sex steroid therapy upon 
the principal target organs—the vagina, uterus, 
ovary, and breast. 


MATERIAL AND METHODS 


All patients used during the experimental 
work were over the age of 60 years and were 
at least ten years past their actual menopause. 
Original estrogen stimulation has always been 
necessary in order to return to the corpus uteri 
a form of its functioning capacity—withdrawal 
bleeding. This phenomenon will not occur in 
the senile uterus under the sole stimulation of 
either progesterone (5) or testosterone (6). 
Once the senile uterus had responded to estre- 
gen stimulation to a degree sufficient to allow 
withdrawal bleeding, the patient was placed on 
a basic estrogen maintenance of I mg. of es- 
tradiol benzoate given intramuscularly twice 
weekly. This maintenance therapy was in all 
cases continued indefinitely. In the particular 
individuals under present consideration “in- 
definitely” may be precisely defined as from 
the moment of onset of the individual research 
projects to the death of the particular subject. 
Elapsed time under therapy for the patients to 
be reported has thus varied from three and 
one-half to five years. 

Estrogen break-through bleeding has been 
avoided in the patients under therapy by any 
one of four different methods: 1) cyclic pro- 
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gesterone exhibition and deprivation with re- 
sultant withdrawal bleeding ; 2) cyclic estrogen 
withdrawal with resultant breakdown and 
slough; 3) cyclic testosterone exhibition and 
deprivation with resultant withdrawal bleed- 
ing; 4) concurrent testosterone and estrogen 
exhibition with resultant endometrial repres- 
sion sufficient to avoid the break-through 
bleeding phenomenon. 


Autopsy results are now available on 11 in- 
dividuals who died while members of the vari- 
ous endocrine replacement groups. Future 
publications will deal with results demonstrable 
in body systems other than the target organs. 


For purposes of this paper, material has been 
selected from the autopsies of 7 different in- 
dividuals all of whom were under the influence 
of some manner of maintained sex steroid 
therapy when they died. Tissue from the 
vagina was obtained from an individual mem- 
ber of Group I (estrogen maintenance and 
cyclic progesterone exhibition and depriva- 
tion). Tissue sections from the uterus and 
cvary and breast were obtained from both 
Group I and Group II (cyclic estrogen with- 
drawal the fourth week of each lunar month). 
All of the individuals represented by tissue 
sections here had been under constant sex 
steroid therapy from periods ranging from 
three and one-half to five years at the time 
of their death. The therapy was maintained 
in each instance throughout the terminal ill- 
ness, and autopsy material was obtained as 
quickly as possible after the death. 

It is obvious that an experiment of this 
character cannot be controlled satisfactorily. 
Each patient should have been subjected to a 
laparotomy and satisfactory biopsies obtained 
from the uterus, ovary, and breast prior to the 
onset of the scheduled steroid therapy. Fail- 
ing this, the control series can only be women 
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of equal age, who were subjected to bedside 
environment identical to the experimental sub- 
jects. All controls lived side by side with the 
subjects, ate the’ same food, underwent the 
same tests, had the same interests. Their “‘in- 
jections,”’ however, consisted of sesame oil 
alone rather than the oil solution of the partic- 
ular steroid under investigation. The tissues 
presented and marked “control” were from 
patients in this category who have also died 
from three and one-half to five years after their 
group isolation as control subjects. Age in- 
cidence, gravidity, and years postmenopausal 
met the same criteria as the subject patients. 


RESULTS 


The target organ changes are both macro- 
scopic and microscopic in nature and will be 
discussed in detail as each organ is considered 
in its entirety. 

The Vagina: The vaginal changes associ- 
ated with the estrogen withdrawal of aging 
have been well established. Davis (1) was 
among the first to describe these involutional 
changes. The atrophic senile vagina has smooth 
walls of a glistening pink translucency. The 
cavity is reduced in size, fornices slowly ob- 
literated, and the vagina becomes tubular in 
character. The pH of the vagina is either al- 
kaline or slightly on the acid side. Micro- 
scopically, the layers of epithelial cells decrease 
in depth and size until the basal cell layer with 
its pyknotic dark nuclei is easily demonstrated 
by smear or biopsy. 

The result of estrogen replacement on the 
aged vagina is beautifully illustrated by Ham- 
blen (3). The organ increases in size. The 
rugal pattern returns and the gradually thick- 
ening vaginal walls take on the purplish-red 
cast characteristic of the 20 to 40 year age 
group. Microscopically there is a connective 
tissue increase. The epithelial layer becomes 
thicker with marked increase in superficial 
cornified and precornified cells. There is also 
marked basal cell activity. Figures 1 and 2 
show the control and stimulated sections from 
aged vaginas. Note that the stimulated sec- 


tion (fig. 2) could easily be confused with a 
biopsy taken from a woman in the 20 to 40 year 
age group. The marked increase in cornified 
layers of the epithelium and in the connective 
tissue content of the dermal tissues are imme- 
diately apparent when compared to the control 
section (fig. 1). There are no constant or well 
defined blood vessel changes in the vaginal 
sections taken from stimulated patients. 

The Uterus: The gross changes in the 
senile uterus subsequent to estrogen withdrawal 
with the menopause have also been well de- 
fined. The cervix and corpus lose volume. The 
cervix becomes smaller, more pointed, and has 
a denser, more fibrous consistency than during 
the stimulative phase of adult life. The cerv- 
ical canal shows a markedly reduced patency, 
and the entire uterus returns to the two to 
one ratio of cervical dominance over corpus 
which is usually encountered in the female 
under the age of I0 years. 

With the advent of estrogen replacement in 
the aged female, a complete reversal of the 
senile cervix to corpus ratio results. This 
growth of the uterus will not occur under the 
sole influence of either progesterone or testos- 
terone. It will occur, however, either under 
estrogen influence alone, or a combination of 
estrogen and progesterone, or estrogen and 
testosterone replacement. 
resumes normal patency and cervical mucous 
returns. The regeneration of the endometrium 
by different steroid combinations has been pre- 
viously described (5, 6, 7). 

Histologically there are major regenerative 
changes demonstrable in the active corpus uteri 
The cervix shows a return in depth of stratified 
squamous epithelium at the external os and a 
real increase in secretory ability of the cervical 
glands. The connective tissue body of the 
cervix increases in depth and activity. There 
have been no real blood vessel changes noted 
in the cervical tissue. Nor is there any evi- 
dence of regeneration of elastic tissue despite 
definitive stains. It is also apparent from com- 
parative examination of the control (fig. 3) 
and the stimulated section (fig. 4) that the re- 
generation of epithelium and connective tissue 
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is accompanied by increase in individual cell 
growth and size. 

The corpus is the site of the most far reach- 
ing histologic changes. All phases of endo- 
metrial stimulation in glands, stroma, vascular 
bed are noted—depending, of course, upon the 
particular hormone dominance. The muscle 
fibers increase in size as water retention con- 
tinues under steroid influence. The endo- 
metrial glands respond to the individual steroid 
dominance and can be carried through com- 
plete pseudo-menstrual cycles by proper adjust- 
ment of the normal estrogen-progesterone in- 
fluence. 

Some of the most interesting changes, how- 
ever, are confined to the vascular system, par- 
ticularly the smaller arteries and veins. Ex- 
haustive examination of the corpus sections 
shows undoubted evidence of blood vessel re- 
generation. There is particular response in the 
media of these vessels where marked cellular 
activity is demonstrable. Many of the vessels 
ultimately recanalize from complete luminal 
occlusion. Hyalin deposition in the intima and 
media of these vessels is slowly but steadily 
depleted. Figures 5 through 8 represent the 
comparison between the normally hyalinized, 
partially, or completely occluded vessels of the 
aged uterine wall in the control subject (fig. 
5) as opposed to the markedly active regener- 
ative processes in the blood vessels of the 
uterus in the subjects under sex steroid influ- 
ence (figs. 6-8). 

It is immediately apparent from casual in- 
spection of the medial layers of the vessels and 
the perivascular activity demonstrated in the 
stimulated sections, that the phase of reactiva- 
tion and regeneration of tissue is of major 
moment. The vessel walls and perivascular 
tissues have responded to the stimulation of 
the steroid replacement by cellular multiplica- 
tion. The nuclei in the medial layers of the 
vessels demonstrated are apparently reacti- 
vated. The medial layers are thickened’ with 
the bundles becoming much more prominent. 
The perivascular activity is confined to the con- 
nective tissue elements immediately adjacent 
to the vessel walls. Here nuclear activity and 


increased substance of the cell bodies are ap- 
parent. It should be pointed out at this time 
that average activity sections were used for 
demonstration purposes rather than any at- 
tempt at special selection. 

Serial sections of the uterine wall tissue have 
shown from luminal occlu- 
sion in many small vessels. It is impossible to 
demonstrate this in a few photomicrographs. 

The Ovary: The senile ovary is a grayish 
white color, smaller than usual size, and com- 
pletely without follicular activity. ‘This gen- 
eral picture has been preserved in the ovary 
of the individual under hormone replacement 
therapy. There are no significant macroscopic 
changes in such an ovary other than an obvi- 


recanalization 


ously increased blood supply demonstrated by 
marked reactivity of hilar vessels. The ovarian 
capsule continues without signs of activity. No 
evidence of follicle regeneration has been noted 
despite careful inspection of It autopsy 
specimens. 

Microscopically the stroma and cortex of the 
ovaries are basically unchanged. ‘The photo- 
micrographs shown in figures 9 and I0 are 
taken from the source of the only constant 
evidence of ovarian reactivity. The control 
(fig. 9) and therapy (fig. 10) illustrations 
show representative sections of the vessels of 
the hilus of the ovary. Again the marked 
medial layer activity in the small vessels from 
the therapy patients is of real iaterest. The 
cellular changes are similar to those described 
for the uterine vessels. There is a marked re- 
duction in perivascular activity, however, when 
compared to the uterine sections. Again no 
effort at special selection from the numerous 
autopsy sections was carried out. 

The Breast: Macroscopically there is little 
to demonstrate in relation to breast develop- 
ment under long range sex steroid influence. 
It is true that many of the patients initially 
complained of breast tenderness and enlarge- 
ment when therapy was first instituted. This 
subsided, however, within three to four months 
after onset of steroid replacement. The notable 
exception to this rule were the patients assigned 
to the Group I experiment (constant estrogen 
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stimulation with regularly superimposed pro- 
gesterone exhibition and withdrawal). These 
patients frequently complained of fuilness and 
distention of the breasts during the terminal 
stages of the progesterone exhibition, when 
this influence had been maintained for a week 
or more. There was little permanent change, 
however, in breast size, turgidity of the nipples, 
or venous engorgement. 

Examination of the microscopic sections are 
of real interest. The aged breast tissue follows 
completely the dictum of hormonal response 
laid down by Geschickter (2, 4) in describing 
the response to estrogen and progesterone 
effect in animals and in the young human 
female. 

The resting phase of the breast is shown in 
figure 11. This is the control section from a 
73 year old female who has had no known 
hormonal stimulation since her menopause 22 
years ago. The terminal tubule and its lobule 
are still well established. There is a marked 
thickening of the breast stroma, however, and 
the ductal system is markedly reduced in dis- 
tribution. The remaining two sections are of 
breast tissue taken from patients, one of whom 
was under constant cyclic estrogen therapy 
(Group II), and the other under constant 
estrogen maintenance with cyclic superimposed 
progesterone influence (Group I). 

The estrogen stimulation section (fig. 12) 
shows moderate ductal hypertrophy and strom- 
al diffusion. There is no secretory effect noted 
in the terminal tubules most of which are in 
a collapsed, relatively resting state. A moder- 


Fic. 1. Vagina, 73 


ate monocytic infiltration of the stroma has also 
been noted. The progesterone section (fig, 
13) was fortunately obtained at the end of ten 
days of stimulation with a daily dosage of 10 
mg. There is marked epithelial proliferation 
within the lobule. The lobules are surrounded 
by proliferating connective tissue and several 
of the glands show secretory activity. 

There was no marked blood vessel change in 
the breast tissue that was constant other than 
a moderate increase in vessel proliferation in 
the stimulated sections as opposed to the con- 
trol. 


DIscUSSION 


The blood vessel regeneration present in 
some of the target organs under long main- 
tained sex steroid replacement has been de- 
scribed. The reactivation of the target organs, 
other than the ovary, has been dealt with at 
length in preceding publications. It is of in- 
terest to speculate, yet impossible to decide, 
whether the vessel regeneration demonstrated 
is the result of direct hormone influence, or 
the result of work hypertrophy occasioned by 
regeneration of organ function under the main- 
tained steroid influence. 

The uterus and cervix increase in size to a 
degree comparable to the normal of the 20 to 
40 year age group. The endometrium can be 
completely regenerated and cyclic production 
of mucous by the cervical glands reinstituted. 
It may weil be that as the result of this ad- 
vanced tissue reactivation, the demand for a 
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years, control section. Note the thin epithelial layer. 30x. 


y 
Fic. 2. Vagina, 75 years, stimulated section. Well developed epithelial layer and thickened stroma. 


30x. 


Fic. 3. Cervix, 67 years, control section. Relatively good secretory activity of glands. Note the 
constructive fibrosis developing in the periglandular spaces. 75x. 


Fic. 4. Cervix, 81 years, stimulated section. Hypersecretory glands and marked stromal prolifera- 
tion. Marked increased in affinity for basophilic stain. 75x. 


Fic. 5. Uterine vessels, 73 years, control section. 


occlusion of lumen. 65x. 


Advanced hyalinization of vessel walls with partial 


Fic. 6. Uterine vessels, 75 years, stimulated section. Moderate medial activity, partial residual hy- 


alinization in media of veins. 95x. 


Fic. 7. Uterine vessel, 81 years, stimulated section: Advanced medial activity. 100x. 
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Fic. 8. Uterine vessel, 77 years, stimulated section. Marked perivascular activity. 120x. 
Fic. 9. Ovarian vessels, 78 years, control section. Absence of media and unstimulated ovarian stroma. 


100x. “ 

Fic. 10. Ovarian vessels, 76 years, stimulated section. Marked medial and perivascular activity. 
Patchy hyalinization just beneath intima of vessels still demonstrable. 7ox. 

Fic. 11. Breast tissue, 73 years, control section. Terminal tubule and lobule, thickening of stroma, 
reduction of ductal distribution. 75x. 

Fic. 12. Breast tissue, 76 years, stimulated section (estrogen only). Moderate ductal hypertrophy, 
collapsed terminal tubules. 85x. 

Fic. 13. Breast tissue, 79 years, stimulated section (estrogen and cyclic progesterone). Marked epi- 
thelial proliferation within lobules and some secretory activity, stromal proliferation also noted. 85x. 
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greater and more effective blood supply is the 
primary cause for the recanilization of throm- 
posed vessels, hyalin dispersement, and the 
gross activity in the medial layers of the blood 
vessels so easily demonstrated microscopically. 


As opposed to this point of view, however, 
is the case in point of the ovary. This partic- 
ular target organ shows no evidence either 
macroscopically or microscopically of regenera- 
tive changes under ‘long range steroid stimula- 
tion. Yet sections of the blood vessels taken 
from the hilus of the ovary show marked 
medial activity as demonstrate’ by figure Io. 
Certainly there is no work hypertrophy possible 
here yet we find definite changes suggesting 
reactivation of vascular tissue. 


The fact that although the vagina returns 
to a completely functional state under main- 
tained sex steroid influence, no significant de- 
gree of activity can be demonstrated in sections 
of the vaginal blood vessels is of considerable 
import. The breasts also show no evidence of 
marked activity in the medial layers of the 
blood vessel walls despite obvious ductal stim- 
ulation. The amount of stimulation is in di- 
rect proportion ta the type and extent of the 
various sex steroid influences. hus the 
vagina and breasts show evidence of return of 
function without significant blood vessel stimu- 
lation. The corpus demonstrates both a re- 
turn of function and marked regenerative ac- 
tivity of the smaller blood vessels. The ovary 
provides the final comparison with no evidence 
of functional reactivity, yet definite blood vessel 
changes. 


It is probable then that both the factors of 
direct endocrine stimulation and of work iry- 
pertrophy are distinctly involved. First, there 
is apparently direct action on susceptible vas- 
cular tissue (medial layers) developed by the 
long range steroid deplacement technique, and 
second, it is apparent that the influence of the 
surrounding tissues, causing a work hyper- 
trophy type of demand as in the case of ihe 
uterine muscularis, must also play a part in the 
general stimulus resulting in hypertrophy and 
reactivity in the vascular system. 


SUMMARY 


Under long range sex steroid influence a 
return of function can be demonstrated mac- 
roscopically and microscopically in the vagina, 
uterus, and breast. The ovary remains com- 
pletely unstimulated from a functional point 
of view. 

Examination of histologic sections reveal 
marked regenerative activity in the medial 
layers of the smaller blood vessels in the corpus 
and ovary together with vessel recanilization 
and hyalin dispersement in further uterine sec- 
tions. There is no significant evidence of blood 
vessel reactivation in either the vagina or the 
breast. 


The Schering Corporation, and Ayerst, McKenna & 
Harrison Limited have most graciously supplied the 
sex steroids necessary to carry to completion this six 
year project. 
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The Normal Precordial Electrocardiogram in the 
Aged 


O. OLBRICH AND E. WOODFORD-WILLIAMS 


es the electrocardiograph has been used 

clinically as a routine procedure, many 
authors have described electrocardiographic 
changes in the aged. In the majority of cases, 
these changes have been ascribed to “coronary 
disease.” 

It has been commonly reported that with ad- 
vancing years the incidence of abnormal elec- 
trocardiograms increased. Fox, Clements, and 
Mandel (3) analysed their “mortality group” 
and found that 90 per cent of the patients in 
this group had abnormal electrocardiograms. 
Willius (13) found no clinical evidence of 
heart disease in half of the patients examined. 
The electrocardiographic changes described 
were found partly significant and partly, al- 
though abnormal, less significant in the aged 
than in the younger age groups (2, 4, 6, 10, 
12). Gavey (5) in 360 subjects over the age 
of 70, found many aged whose electrocardio- 
grams deviated little from the accepted normal 
for young adults. 

Since the introduction of the unipolar pre- 
cordial and extremity leads based on funda- 
mental work of American investigators, a 
higher incidence of significant abnormalities 
has been demonstrated in the aged. Wosika 
and associates (15), using 12 and more leads, 
systematically investigated aged persons (over 
the age of 70) irrespective of their cardiac 
condition. 

The present study is concerned with electro- 
cardiograms in aged subjects and an analysis of 
deviations from the accepted “norm” of the 
younger population. Electrocardiograms from 
500 in- and out-patients (all over the age of 
60) admitted during a period of four months 


to the Geriatric Unit of the Sunderland Group 
of Hospitals have been analysed. Among 
these 500 patients, 154 were found whose trac- 
ings complied with the accepted normal pattern. 


METHOD 


All patients admitted were examined clin- 
ically, radiologically (screened and/or 2 M. 
films taken), and were 
taken on the Cossor Direct Writing Machine 
3 stand- 
ard leads, 3 unipolar limb leads, and 7 pre- 
Wher- 
ever necessary, further leads were also taken. 


electrocardiograms 
using 13 leads routinely as follows: 
cordial leads from V1 to V7 inclusive. 


All recordings were made with the subject in 
the supine position after a one-quarter to one- 
half hour rest period. Fifty young normal 
subjects (aged 20 to 40, male and female 
nurses, young doctors, clerical staff) were in- 
vestigated under the same basic conditions. 
The tracings were projected with an epidia- 
scope on a screen obtaining 8 to 10-fold magni- 
fication for measurements of amplitudes and 
time. The findings in the young controls 
were compared with those of previous workers 
(7, 8, I1, 14, 15). 


RESULTS 


Table 1 shows the age and sex distribution, 
together with the incidence of normal and ab- 
normal eliectrocardiographic findings in the 500 
patients investigated. Of abnormalities of rate 
and rhythm, only auricular fibrillation is in- 
cluded in the table. Arbitrarily, normal sys- 
tolic pressure was taken as 110 to 165 mm. 
Hg. and. normal diastolic as 75 to 95 mm. Hg. 
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he TABLE 1. DISTRIBUTION OF AGE, SEX AND INCIDENCE OF DISEASES 
* Total Age (years) 
N % 160-64] 65-69] 70-74| 75-79] 80-84 | 85-89 | 90 and over 
} 
NORMAL AGED ’ 
Group | Males 76 17 15 16 13 7 7 l 
\mong } Females 784154 {30.8 6 23 15 16 10 5 3 
> trac- LVHandS 
attern, Males 27 5 2 ll 5 3 1 - 
Females 33] 60 312.0 9 ll 9 - 4 ~ - 
LVS 
Males 22 3 3 6 5 3 2 - 
‘ Females 15] 37] 7.4 1 2 3 7 1 1 - 
| clin- | 
2M. | RVS 
wer. Males 6 1 3 * > 2 PA o 
: . Females 3 9; 1.8 . 1 1 - 1 - . 
achine | 
stand- ISCHAEMIC 
a Males 6 . - 3 2 ° 1 ‘ 
/ pre- Females 73 13:3 2.6 . 4 - 2 - 1 - 
Vhen- * 
tak RIGHT BBB 
a Males 24 1 9 4 5 2 3 . 
ect inf Females 9] 33] 6.6 2 1 2 2 - 2 - 
D Oone- 
LEFT BBB 
ormal | Males 5 3 1 2 1 1 ‘ ‘. 
female Females 4] 12] 2.4) - - 3 1 . - : 
oe COMPLETE BLOCK 
itions. | Males 2 - - - 1 1 - . 
. . - .4 - = ae _ = “ és 
-pidia- Females 2; 0 
nagni- AURICULAR 
s and FIBRILLATION 
i Males 22 4 3 6 4 a 1 - 
trols Females 27) 491 9.8] 5 4 5 7 4 2 ‘ 
orkers 
CORONARY 
THROMBOSIS 
Anterior 
Males 36 10 7 6 5 5 3 ° 
Females 20] 56 411.2 3 2 6 + 2 3 . 
ion, 
jeation Posterior 
id ab- Males 17 3 4 3 6 1 . ° 
1e 500 Females 9] 26] 5.2 . 3 l 3 1 l m 
= t 
vf rate § 
is in- Cases with 
i tis irregularities of 
HW SY5s- rhythm (ungrouped) 491 9.8 
; mm. 
1. He 500 } 100 
. 13g, 
Ny 
ting of LVH and S Left Ventricular Hypertrophy and Strain 
om the RVS Right Ventricular Strain 
LVS Left Ventricular Strain 


fi BBB Bundle Branch Block 








42 OLBRICH AND WOODFORD-WILLIAMS 


Blood Pressure Distribution. The electro- 
cardiograms were analysed aecording to the 
three blood pressure groups shown in table 2. 
Student’s t-test was applied to ascertain 
whether any significant difference could be 
found between the various amplitudes in these 
groups. No significant differences were found, 
and accordingly the data on these 154 subjects 
were grouped together. 

Position of the Heart. In the young the 
vertical and semi-vertical positions predom- 
inate, whereas in the aged the horizontal and 
semi-horizontal positions are more common. 


TABLE 2. 


With advancing years the number of cases with 
horizontal hearts increases, as shown in table 3. 

In all aged subjects with left axis deviation 
the heart was found in the horizontal, semi- 
horizontal, or intermediate position (table 4), 

P Wave. In the precordial and unipolar 
extremity leads practically no difference could 
be found in the shape of the P waves, but there 
was considerable difference between the means 
of the amplitudes of the old and young sub- 
jects (table 5). This difference is statistical- 
ly significant. In the precordial leads of the 
young controls from V3 to V7 inclusive, no 


BLOOD PRESSURE DISTRIBUTION AMONG 154 


CLINICALLY NORMAL AGED MALES AND FEMALES 


en ce nn een Ae NR a 












































oaqQqQWulaeaeaaaaa>a—a000a_—_Ss>orn 
Normal High Systolic |High Diastolic 
Age Total 
(years) 
Male [Female] Male| Female | Male| Female 
60-69 20 11 6 1k 10 59 
70-79 15 14 4 6 15 61 
80 and over 7 3 8 5 7 34 
Total 42 28 12 18 22 32 154 
TABLE 3. POSITION OF HEART ACCORDING TO AGE 
Percent Distribution 
Age (years) 
Position 
60-69 70-79 80 and over 
Horizontal 33 35 58 
Semi-horizontal 17 16 17 
Intermediate 15 19 8 
Semi-vertical 26 20 14 
Vertical 9 10 3 














ne 
pos 
abs 


dui 
tro 
wa 
ad 
fot 


the 
nut 
am 
the 
uni 


wh 
litu 
mn 


Ss with 
able 3. 
riation 
semi- 
le 4). 
ipolar 
could 
- there 
means 
> sub- 
stical- 
of the 
ve, no 


PRECORDIAL ELECTROCARDIOGRAMS 43 














TABLE 4. AXIS DEVIATION RELATED TO POSITION OF HEART 
Axis Deviation 
wupeten None Left Right 
Young Old Young Old Young Old 
Horizontal 0 a 0 55 - - 
Semi-horizontal 3 3 1 21 - - 
Intermediate 13 13 2 11 - - 
Semi-vertical 21 32 1 - - - 
Vertical 13 12 - - - 2 























negative P wave was found, all P waves were 
positive, and only in one case was the P wave 
absent in V7. In all 7 precordial leads the P 
waves were of smaller amplitude and shorter 
duration in the aged than in the young con- 
trols. The difference in the duration of the P 
waves is small between the two groups. With 
advancing years more and more cases were 
found with no P waves in the precordial leads. 

Table 6 shows the percentage distribution of 
the P wave in the different chest leads and the 
increased number of cases with absent P waves 
in the aged. 

In the unipolar extremity leads the findings 
were similar especially in AVL where in 29 
per cent of the cases the P wave was isoelectric. 
Negative P waves in leads Vi and V2 are not 
uncommon. They occur in both the young and 
in the aged. 

Q Wave. In the first 3 precordial leads, no 
Q waves were found in the young controls, 
whereas in the aged, 11 per cent of the cases 
showed QO wave in V3 (table 7). The more 
the electrode moves to the left, the greater the 
number of Q waves observed ir. the aged. The 
amplitudes of the Q waves were smaller in 
the aged than in the young controls. In the 
unipolar extremity leads, only AVL showed 
a significant difference in the number of cases 
where a Q wave appeared. The range of amp- 
litude of the O wave of the aged, 0.25 to 0.5 
mm., as compared with the R wave, is always 


in proportion, i.e., 25 per cent at the maximum. 
This is significant from the diagnostic point 
of view, especially in the diagnosis of high 
lateral myocardial infarction. The percentage 
distribution of the Q wave with regard to the 
age groups has shown that V3, representing 
the transitional zone, displayed an increasing 
number of cases with Q waves (table 8). In 
the seventh decade, 5.5 per cent, in the eighth 
g.I per cent, and in the ninth and tenth 19.4 
per cent of the cases had a QO wave in the 
precordial lead V3. In the left precordial 
leads V4 to V7 inclusive, the QO wave distribu- 
tion showed no significant variation between 
ages. 


R Wave. The mean amplitudes of the R 
waves did not differ significantly in the aged 
from those of the young (table 9). In the 
different age groups the amplitudes of the R 
waves showed only a slight increase with ad- 
vancing years in the precordial leads from V4 
to V6 inclusive. 


S Wave. In the same leads and in the same 
age groups where the R wave showed a slight 
increase, the S wave showed correspondingly 
a slight decrease (table 10). 

RinVs5+SinVirand RinVi+ Sin V5. 
The sum of R in V5 and S in V1, represent- 
ing the left ventricular potential, did not show 
any change with age, although the mean of the 
sum of R in V5 and S in V1 was slightly 
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TABLE 5. AMPLITUDES AND DURATIONS OF P WAVES IN PRECORDIAL LEADS i 
NORMAL YOUNG COMPARED WITH NORMAL AGED ' 







































































a P AMPLITUDE DURATION 
Lead | Subjects a (In Millimeters) (In Seconds) 
N % Mean S.D. Range Mean] S.D. Range 
; 
Young 46 92 P 0.78 | 0.32] 0.25 - 1.5 
2 4 N |-0. 38 =0.25 - -0.5] 0.06] 0.010] 0.04 - 0.10 } 
1 2 D | 0.50 ‘ 
1 2 I 0 i 
vl 
Aged 91 60 P | 0.60 |] 0.29] 0.25 - 1.5 i 
50 32 N ]-0.68 | 0.28]-0.25 - 1.0] 0.05] 0.012] 0.04 - 0,08 
4 3 D | 0.625 
7 5 I 0 j 
Young | 49 98 P | 0.73 | 0.27] 0.25 - 1.0] 0.07] 0.014] 0.05 - 0.12 
1 2 N | 0.50 
v2 | Aged | 117 77 P | 0.61 | 0.29] 0.25 - 1.0] 0.05 h 
10 é N | 0.575] 0.03/<0.25 - =1.0] 0.05] 0.015]0.03 - 0.10 
3 2 D | 0.4 
22 15 I 
Young | 50 | 100 P | 0.78 | 0.29] 0.25 - 1.5] 0.07] 0.01 | 0.06 - 0.10 
V3 | Aged | 115 83 P | 0.56 | 0.28] 0.25 - 2.0] 0.06] 0.017] 0.03 - 0.12 
1 1 N |-0.25 
23 16 I 0 
' 
Young | 50 | 100 P | 0.76 | 0.26] 0.25 - 1.0] 0.07] 0.01 | 0.06 - 0.10 
V4 | Aged | 139 90 P | 0.61 | 0.32] 0.25 - 2.0] 0.06] 0.019] 0.04 - 0.14 : 
15 10 I 0 | gree 
; | cont 
Young | 50 | 100 P | 0.76 | 0.29] 0.25 - 1.0] 0.07] 0.011]0,06 - 0.11 1 
V5 | Aged 1139 90 P | 0.62 | 0.31] 0.25 - 2.0] 0.06] 0.016]0.03 - 0.10 i 
15 10 I 0 ; m 
tent 
Young | 50 | 100 P | 0.78 | 0.28] 0.25 - 1.0] 0.08] 0.012]0.05 - 0.12 ( 
v6 2.5 
Aged |131 89 P | 0.60 | 0.31] 0.25 - 1.0] 0.06] 0.016]0.03 - 0.12 : 
16 il I 0 evel 
whe 
Young | 49 98 P | 0.73 | 0.30] 0.25 - 1.5] 0.08] 0.011]0.06 - 0.10 
1 2 1 Jo thot 
v7 C 
Aged 124 88 P | 0.59 | 0.30] 0.25 - 1.0] 0.06] 0.017]0.03 - 0.12 
17 12 1 C1) com 
Young | 43 90 P | 0.62 | 0 25] 0.25 - 1.0] 0.07] 0.014]0.04 ~ 0.10 you 
: : . poo 2S « a,S ext 
AVL time 
Aged 78 52] P | 0.55 | 0.26] 0.25 - 1.0 3 
27 18 | N [-0.58 | 0.29}-0.25 - =1.0 | 0,06 | 0.015]0.03 - 0.10 1.€., 
1 l D | 0.5 0.5 
v 
43 29] 1 0 Q 
the 
Young | 50 |100} N [40.91 | 0.19}-0.5 - =1.0 | 0.08 ]0.013]0.06 - 0.12 
ager 
AVR] Aged 148 97 | N_ [=0.79 | 0.29}-0.25 - =2.0 | 0.07 | 0.015]0.03 - 0.12 in tl 
2 1 P | 0.25 
3 0 R 
Young | 50 |100] P 0.89 | 0.25] 0.25 - 2.0 | 0.08 |0.010]0.05 - 0.10 no ¢ 
14) 
AVF] Aged 146 95 | P | 0.85 | 0.40] 0.25 - 3.0 |0.07 |0,017/0,04 - 0.10 4 
3 2] N_ |-0.92 =0. 25 : 28 | 
4 Sa % 0 ‘ 
33 | 
*P = Positive occt 
N = Negative : 
cent 


D @ Diphasic 
I = Isoelectric 
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TABLE 6. PERCENTAGE DISTRIBUTION OF THE P WAVE 
ACCORDING TO AGE 
Age (years) 
60-69 70-79 80 and over 
Lead ¢ £ < 
7) v v/s e e Vis ) ¥ Vis 
- > - > ot “ 
l2/3|/2 | 2]el/eie | 2/8 /a/s 
- £ - -“ £2 = “ 
$18) 2/3 | s/S/2)3 | 3/8) als 
&aizi/ ais &@ |}2/als &j}2/;a;s 
vl 67 | 25 5 3 52 | 40 2 6 63 | 29 2 6 


v2 84 3 3 10 66 


v3 | 84] -|- |16 87 
v4 Soe aoe 86 
vs Ci. s « 3S 85 
V6 ee ek as 
v7 | 93] -|- |7 84 
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greater in the aged (21.0) than in the young 
controls (18.3) (table 11). 

The mean of the sum of R in Vi and S 
in V5, representing the right ventricular po- 
tential, did not differ in the young and old 
2.5 and 2.6 respectively). There was, how- 
ever, a slight decrease with advancing years 
when the different decades were compared, al- 
though this is not statistically significant. 

QRS Duration. The duration of the QRS 
complex was longer in the aged than in the 
young in all precordial leads and in the unipolar 
extremity leads. The ventricular activation 
time (Sokolow, 11) in the precordial leads, 
i.e., the time measured from the beginning of 
Q wave to the peak of the R wave (onset of 
the intrinsic deflection ), differed slightly in the 
aged from that found in the young controls 
in the left precordial leads (tables 12 and 13). 

RS-T Segment. The RS-T segment showed 
no displacement in the 50 young controls (table 
14). In the aged, in the precordial lead V1, 
28 per cent showed elevation, and in lead V2, 
33 per cent. Depression of the RS-T segment 
occurred first in lead V3 and increased per- 
centage-wise in leads V4 and reached 11 per 


cent of all cases in V5. It is a debatable point 
whether this displacement, which attained in 
some cases an amplitude of 1 mm., should be 
considered as a normal phenomenon attributa- 
ble to age per se. The depression of the RS-T 
segment is an expression of failure of com- 
plete diastolic repolarisation and_ signifies 
changes in the subendocardial muscle layer, 
due, in our own cases, to vascular degenera- 
tion. The number of cases with RS-T de- 
pressions increased in the eighth, ninth, and 
tenth decade threefold of those in the seventh 
decade (table 15). 

T Wave. The T wave was classified accord- 
ing to shape and duration (table 16). The 
shape was classified as positive, negative, 
diphasic, or isoelectric. The shape of the T 
wave in the aged did not differ significantly 
from that of the normal young controls. The 
mean amplitude of the T waves in precordial 
leads decreased significantly in the aged as 
compared with the young. 

With regard to percentage distribution ac- 
cording to age, no significant differences in 
amplitude of the T wave could be detected in 
the different decades (table 17). We assume 
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PERCENTAGE DISTRIBUTION OF THE 
Q WAVE ACCORDING TO AGE 


TABLE 8. 











Age (years) 
Lead 
60-69 70-79 80 and over 

vl - - - 

v2 - - 5.9 
v3 $.5 9.1 19.4 
v4 31.0 32.2 32.4 
v5 47.5 40.7 44.1 
v6 58.2 44.8 40.6 
v7 54.2 39.6 48.4 














that such a change may have taken place in 
earlier decades. With regard to duration, no 
significant difference was detected between the 
aged and the young. 


Q/R, R/S, and R/T Ratios. O/R 


~ 


The 


ratio was increased in the aged as compared 
with the young in leads V4 and V5 in AVL, 
AVR, and AVF (table 18). The Q wave was 
always in proportion to the R wave, i.e., under 
25 per cent. 

The R/S ratio is important because of the 
difference in this ratio in the left and right 
precordial leads. 

The calculation of the R/T ratio serves as 
a useful basis for comparison with electro- 
cardiograms recorded in patients with right 
ventricular hypertrophy. 

The Transitional Zone. The transitional 
zone represents the effect of the electrical po- 
tentials of both ventricles and is obtained when 
the precordial lead is placed over, or in the 
vicinity of, the interventricular septum. It 
varies widely in location. In the young normal 
controls the transitional zone was located in 
V3. In the aged, in the majority of cases the 
same location was found. When the transi- 
tional zone was abrupt, the sudden change 











TABLE 9. AMPLITUDES (IN MILLIMETERS) OF THE R WAV:S 
ACCORDING TO AGE 
Leads 
Age 
(years) vi | vz | v3] v4] v5 | v6 | v7/AvL] aver AVF 
60-69 1.33]3.48]8.4]12.7/11.9] 8.9]7.214.4 | 0.3414.4 
70-79 1.25]3.5 17.6 ]12.2]12.9] 9.9]7.514.5 | 0. 3613.6 
80 and over | 1.21]4.12] 8.8 ]14.5113.7]10.7]|7.614.7 | 0.51/3.3 












































TABLE 10. AMPLITUDES (IN MILLIMETERS) OF THE S WAVE 
ACCORDING TO AGE 
Leads 

Age 
(years) 

vi v2 v3 v4 v5 v6 v7 

60-69 8.38 8.5 5.8 3.16 1.06 0. 22 0.13 

70-79 8. 32 9.2 6.25 3.6 1.16 0. 30 0.08 

80 and over 8.29 8.16 5.1 1.3 0.92 0. 46 0.15 
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TABLE 11. LEFT AND RIGHT VENTRICULAR POTENTIALS 
(IN MILLIMETERS) RELATED TO AGE 
Leads 
Age 
(years) 
R in V5+S in Vl R in V1 + S in V5 
60-69 20.9 2.76 
70-79 20.9 2. 36 
80 and over 20.9 2. ti 











occurred mostly between V2 and V3, except 
in the ninth and tenth decade where this abrupt 
change took place between V3 and V4. 

When compared with electrical axes, it was 
found that the transitional zone in horizontal 
and semihorizontal hearts was located in V3, 
and similarly in intermediate and in semi-ver- 
tical positions. In vertical hearts, however, the 
majority of the transitional zones were located 
in V4. In clockwise rotation the transitional 
zone is shifted to the left, and in counter clock- 
wise rotation the transitional zone moves to the 
right. 

P-R Interval. The P-R interval did not 
change with advancing years (table 19); 154 
cases with a normal electrocardiogram showed 
the same average P-R interval as that found 
in the young, with the exception of four cases 
where the intervals (0.24) were above the 
upper limit of the normal (0.21). 

QT Ratio. The QT and the RR intervals 
were measured. The QT ratio was determined 
from Goldberger’s nomogram (7). The aver- 
age QT ratio increased with advancing years 
(table 19). The scatter of this ratio was great- 
er in the aged than in young normals. In the 
seventh decade the QT ratio was 1.01, slightly 
lower than the mean QT ratio in the normal 
young controls (1.03). In the eighth decade 
this ratio increased to 1.05, and in the ninth 
and tenth decade to 1.07. The average normal 
QT ratio is given by Goldberger as 1.02 for 
women and as 1.01 for men. The maximum 
normal value in women is given as 1.09 and 
in men as 1.08. 


DIscUSSION 


The difficulty of establishing “normal” 
values of the electrocardiogram is greater in 
the aged than in the younger population. 
Chronologic and biologic aging do not run 
parallel; the rate of aging differs in single or- 
gans, and this aging process also varies from 
individual to individual. When establishing 
norms, we always encountered the difficulty 
of the greater scatter in the aged as compared 
with the young, and—in spite of the great care 
taken—we probably included among our nor- 
mal aged group cases that could not properly 
be termed “normal.” 


The gradually decreasing size of the capil- 
lary bed leads slowly to a diminished blood 
supply to the heart muscle, thereby interfering 
with the heart’s metabolism, especially _ its 
oxygen supply, and with the process of elec- 
trical phenomena of polarisation, depolarisa- 
tion, and repolarisation. 
mental conception when we compared the dif- 
ferent amplitudes of the electrocardiogram in 
the aged with those of the young controls. 
When, at autopsy, the heart and its supplying 
vessels were examined, it was frequently found 
that no perfect correlation could be established 
between the electrocardiographic and the post- 
mortem findings, apart from gross lesions. 
Among the 200 autopsies, about 25 per cent 
were normal hearts ; although if the method of 
Schlesinger and Blumgart (1) had been ap- 
plied and an intensive histologic examination 
undertaken, this large number of normals 


This was our funda- 
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TABLE 12. QRS DURATIONS (IN SECONDS) IN NORMAL 
YOUNG AND NORMAL AGED SUBJECTS 
EEO 
=e eS SS 0—OuOQqQOoaoamax 
Lead Subjects N Mean s.D. Range 
j 
I 
Young 49 0. 03 0.008 0.02 - 0.06 
i vil 
Aged 152 0.07 0.012 0.04 - 0.10 
' Young 50 0.03 | 0.001 0.02 - 0.06 
t v2 
; Aged 152 0.08 0.011 0.04 - 0.11 
5 
yrmal” | 
ter in Young 50 0.04 0.007 0.02 - 0.06 
lation. v3 
Aged 139 0.08 0.011 0.04 - 0.10 
yt run 
rie or- 
from { Young 50 0.04 | 0.008 0.03 - 0.07 
ishing v4 
ficulty Aged 153 0.07 0.014 0.04 - 0.10 
ipared 
it care | Young 50 0.04 | 0.008 0.003 - 0.06 
r nor- v5 
operly j Aged 153 0.06 0.018 0.04 - 0.10 
capil- Young 50 0.05 | 0.009 0.003 - 0.06 
blood V6 
fering Aged 144 0.06 | 0.019 | 0.04 - 0.10 
ly its 
elec: | Young 50 0.05 |0.009 | 0.04 - 0.07 
larisa- v7 
unda- | Aged 141 0.06 |0.014 | 0.03 - 0.08 
e dif- 
am = Young 49 0.04 |0.013 0.02 - 0.08 
ntrols. AVL 
plying Aged 150 0.06 |0.016 0.04 - 0.12 
found 
lished 
Young 49 0.04 0.011 0.03 - 0.08 
post- AVR 
sions. Aged 153 0.05 |0.014 0.04 - 0.08 
- cent 
od of 
j Young 50 0.05 0.011 0.03 - 0,08 
n ap- ; AVF 
nation Aged 153 0.06 |0.016 0.04 - 0,09 
rmals 
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TABLE 13. VENTRICULAR ACTIVATION TIME (IN SECONDS) 
IN NORMAL YOUNG AND NORMAL AGED SUBJECTS 





























ee ee a ee ee 
Lead Subjects N Mean Ss. D. Range 
Young 49 | 0.015 0.004 | 0.015 - 0.02 
vl 
Aged 70 | 0.019 0. 009 0.010 - 0.04 
Young 50 | 0.02 0. 008 0.015 - 0.04 
v2 
Aged 125 | 0.019 0.009 | 0.010 - 0.04 
Young 50 | 0.029 0.008 | 0.015 - 0.04 
v3 
Aged 133 | 0.026 0.010 | 0.025 - 0.04 
Young 50 | 0.03 0. 009 0.015 - 0.04 
v4 
Aged 153 | 0.033 0. 009 0.010 - 0.05 
= Young 50 | 0.03 0.010 0.020 - 0.06 
V5 
Aged 154 | 0.036 0.008 | 0.015 - 0.05 
Young 50 | 0.03 0.010 0.015 - 0.06 
v6 
Aged 143 | 0.037 0.008 | 0.015 - 0.06 
Young 50 | ¢.03 0.011 ]| 0.020 - 0.06 
v7 
Aged 141 | 0.038 | 0.007 | 0.020 - 0.06 




















would no doubt have been considerably de- position by the lungs and diaphragm, might 
creased. rotate and become displaced with the apex for 

Depression of the S-T junction and segment, wards or backwards. The short wide ches 
and alterations in the shape and amplitude of and the high diaphragm, for example, change 
the T waves, are ascribed in the aged to vascu- the position of the heart to such a degree that) 
lar changes affecting the subendocardial layer it shifts upwards and rotates to the left. In 
of the myocardium of the left ventricle. The the long and narrow chest, on the other hand 
changes in intrinsic deflection are assumed to the heart takes up a more vertical position (9) 
have taken place by alteration in the action 
current of the aged, whereas the registered QO 
waves in the precordial lead V3 may be ex- 
plained by the position the heart takes up in 1. The horizontal position of heart was com 
the thoracic cavity. mon in the aged. 

The heart, fixed in the thoracic cavity by the P waves were smaller in amplitude in the 
great vessels at its base and supported in this aged than in the young controls, and with 


SUMMARY 


tN 








TABLE 14. 
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RST SEGMENT IN NORMAL AGED 






(The RST Segment was Isoelectric in all 50 Normal Young Subjects) 






























































— Observation Peon Displacement from Isoelectric Line 
in Millimeters 
N % Mean S.D. Range 
t 
v1 43 28 Pp 0. 94 0.17 0.5 - 1.5 
109 72 I 
51 33 P 1, 04 0. 33 0.5 - 2.0 
v2 1 1 N -0. 50 
101 66 I 
26 18 P 0. 96 0.37 0.5 + 2.0 
v3 5 3 N -0. 80 -0.5 - -1,0 
113 79 I 
14 9 Pp 1.04 0.67 0.5 - 3.0 
v4 17 11 N 0.73 0.25 -0.5 - <«f.6 
123 80 I 
5 3 P 0. 80 0.5 - 1.0 
v5 17 11 N -0.79 0.41 -0.25 - -2.0 
152 86 I 
5 3 P 0. 60 0.5 - 1.0 
v6 9 6 N -0.78 -0.5 - -1.0 
136 91 
+ 3 P 0.50 0.5 - 0.5 
v7 7 5 N -0.71 -0.5 - -1.0 
140 92 I 
5 3 N -0. 80 -0.5 - «3.5 
ats 145 | 97 I 
n, might 6] 4 P 0. 67 as <= KO 
ipex for- AVR 1} 1 N -0. 50 
de ches iS . 
, change 7 5 P 0.71 GS - 0 
t AVF 9 6 N -0. 67 -0.5 - -1.0 
4 hat , 
nm 7 136 | 89 I 
eit. in} 
er hand, *P =m Positive 
° (9) N = Negative 
tion (9 I = Isoelectric 
vas com) 


Je in the 
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TABLE 15. PERCENTAGE DISTRIBU 
AND SEGMENT ACCORD 


TION OF RS -T JUNCTION 
ING TO AGE 



































Age (years) 
er 60-69 70-79 80 and over 
Elevated|Depressed | Elevated|Depressed | Elevated|Depressed 

vil 30.0 - 30.5 - 18.1 - 

v2 341.7 - 32.2 - 32.4 2.9 

v3 16,3 $.5 22.2 - 15.6 6.2 
v4 8.3 11.6 53.7 8.4 8.8 14.7 
v5 3.3 5.0 3.4 15.1 2.9 16.1 
v6 6.8 1.7 1% 8.6 . 9.3 
v7 3.3 1.7? 1.8 ¥.8 3.0 6.0 

advancing years the percentage of absent We would like to thank Mr. D. A. Sanford, 


P waves increased. M.I 


With advancing years more © waves were pate 
found in the precordial lead V3. The 
amplitudes of the R and S waves did not 
differ. 

The amplitudes of the R and S waves did 
not differ significantly in the aged as com- 
pared with the young controls. 

The sum of R in V3 and S in V1, repre- 
senting the left ventricular potential, and 
the sum of R in Vi and S in V5, repre- 
senting the right ventricular potential, did 


tN 


not change with advancing years. 

The ORS duration was longer in the aged 3. 
than in the young. The ventricular acti- 
vation time differed slightly in the aged 
when compared with the young controls. 
RS-T depressions in the left precordial 
leads, especially in V4 and V5, were found 
in 11 per cent of the aged cases. 


uw 


The amplitudes of the T waves decreased 
with advancing years. 

The transitional zone depends on the ro- 
tation of the heart around its three axes. 
The PR interval did not change with ad- 
vancing years. 

The QT ratio increased with age but not 
above the upper limit of the “normal.” 8. 


N 


R.C.P., F.R.C.S., for his critical review of the 


text, Mrs. D. B. Olbrich for her assistance in the 


istical work, and Mrs. L. W. Cameron for her 


secretarial work. 
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TABLE 16 AMPLITUDES AND DURATIONS OF T WAVES IN PRECORDIAL LEADS 
NORMAL YOUNG COMPARED WITH NORMAL AGED 
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T AMPLITUDES DURATION OF T WAVE 
Observation (In Millimeters) (In Seconds) 
Lead [Subjects Form* 
N % Mean S.D. Range Mean] S.D. Range 
: Young 21 42 P 0.98] 0.55] 0.25 - 2.0] 0.11] 0.024]0.06 - 0.18 
: 28 56 N |-1.19] 0.63] -0.25 - -3.0 
i 2 I 0 
f vi 
! Aged 86 57] P | 1.8 | 1.20] 0.25 - 4.0 
50 33 N |-0.9 | 0.42] -0.25 - -2. of 0.131] 0.023] 0.08 - 0.20 
2 1 D 1.0 
14 9 1 0 
Young 49 98 P 3.811 1.9 1.0 - 11.0] 0.17] 0.031] 0.08 - 0.24 
1 2 N 0.10 
v2 | Aged 144 95 P 3.2 1.91] 0.25 - 10.0] 0.152] 0.029] 0.06 - 0.20 
6 4 N |-0.7 626. 3.4 
2 1 I 0 
Young 49 98 B 4.37] 1.68] 1.0 - 6.0] 0.17] 0.028] 0.08 - 0.24 
1 2 I 0 
v3 
Aged 135 96 P 3.7 1.86] 0.5 - 8.0] 0.159]0.026]0.1 - 0.24 
i 1 N |-1.0 
: 5 3 I 0 
Sanford, § Young 50 100 PR 4.04] 1.6 | 0.25 - 8.0] 0.16 10.028] 0.02 - 0.20 
r of the | ” 
. Aged 152 99 P 3.4 1.87] 0.25 - 9.0} 0.157] 0.026] 0.08 - 0.24 
e in the | 1 1 N |-0.25 
for her 
Young 50 100 P 3.35] 1.4 1.0 - 7.0] 0.16 |0.017] 0.12 - 0.20 
v5 
Aged 152 99 BP 2.6 1.55] 0.25 - *8.0] 0.147]0.023]0.08 - 0.20 
2 : N ]-0.75 
; Young 50 100 P 2.53 | 0.87] 1.0 - 4.0] 0.25 j0.020] 0.12 - 0.20 
d Davis, 
“tinical V6] Aged 139 97 P 2.0 | 1.25] 0.25 - 7.0] 0.137]/0.024] 0.08 - 0.20 
Clinica ; _ D - 
Soronary § 2 ; ) 
1 to the | 
itt Young 50 | 100 P 2.08 | 9.70] 0.5 - 3.0] 0.14 ]0.020]0.10 - 0.18 
9: I1-9I, 
V7 | Aged 129 91 P 1.6 | 0.93] 0.25 - 6.0] 0.131]0.020]0.08 - 0.18 
. ; 1 1 N |-0.25 
Changes 2 1 dp lo. 
265-267, 10 7 1 0 
FI i Young | 44 92 P 1.71 | 0.73 | 0.25 - 4.0] 0.13 |0.017]0.08 - 0.16 
| “lec- 3 6 N_ |-0.50 
1 2 1 0 
Inn. Int. | avil 
' Aged 82 5s P 1.0 }|0.62 $0.25 - 4.0] 0.123]0.023 Jc.08 - 0.18 
7 oS 31 21 N }-0.7 | 0.44 
. : 36 24 I 
Changes i 
i Young | 49 98 N 2.31 | 0.72 [-1.0 ~ -4.0]0.13 ]0.016 J0.08 - 0.16 
1 2 BP 
Id Age. § 
: AVR| Aged 149 97 N ]-0.9 ]|0.97 ]-0.5 - -4.0]0.137]0.020 |o.08 - 0.18 
ographic | 4 3] 1 J 
and in § Young | 48 96 P 1.7 70.73 | 0.5 - 3.0]0.12 fo.016 Jo.08 - 0.16 
378-306, 2 4 I 0 
; AVF] Aged | 141 92 B 1.4 [0.75 [0.5 - 3.5]0.129 0.022 Jo.08 - 0.20 
cardiog- F 5 3 N |-0.55 
. 1 
lar Ex- 6 : 4 _ 
recordial ; ; as 
nd Edi- 
*P = Positive 
N = Negative 
lectrical D'S Digassic 


I ss Isoelectric 
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54 
TABLE 17 oN PaGE 55 —> 
TABLE 18. RATIOS QR, RS AND RT IN NORMAL YOUNG COMPARED WITH NORMAL acne | 
RS RAT RT RATIO 
Lead | Subjects Gk RAT ° ” 
N | Mean Range N | Mean Range N Mean Range 
Young . 49} 0.35]0.02 - 1.5 48] 2.52 | 0.03 - 12.0 
v1 
Aged 1] 0.13 131] 0.24]0.06 - 1.5 | 121]71.5 0.03 - 6.0 
Young - 50] 0.48]0.09 - 1.75] 50] 1.4 0.33 - 4.0 
v2 
Aged 2] 0.05 03 - 0.05 [148] 0.77]0.04 - 10.0 | 147] 2.0 0.025- 8.0 
| 
Young - 46] 2.46]0.33 - 15.0 49]2.05] 0.5 - 13.0 
v3 } 
Aged 13 | 0.08 .01 - 0.21 [127] 2.5410.09 - 14.0 139 | 3.2 0.16 - 20.0 
Young 12 10.019] 0.009 - 0.035] 36] 7.97 $3 « 29.0 50} 3.85 | 0.75 - 32.0 
v4 
Aged 49 | 0.04 .0O1 - 0.2 [114] 5.68 5 - 25.0 | 153]'6.0 0.33 - 120.0 
Young 28 | 0.032 Ol - 0.13 | 22] 13.42 0 - 36.0 50} 4.0 1.6 . 1638 
v5 
Aged 68 | 0. 95 .01 - 0.35 | 65] 8.64]1.25 - 68.0 | 154] 6.9 1.13 - 56.0 
, 
Young 9 ]0.055] 0.01 - 0.2 9] 13.06 . . 89 50 | 4.6 Le =. sen 
v6 
Aged 75 10.05 oe = O83 E208 V.97 0 - 26.0 | 139]6.8 Le ~- “001 
‘s Young 39 ]0.056] 0.01 - 0.14 3115.0 0 - 28.0 5014.8 6. . 44 
7 
Aged 71 [0.05 ,OL = O22 5 ae) 6.66.11.28 - 12,50 1196)6.2 10.67 - 32.0 
Young 9 | 0,04 “Ot - Ger i 2 2.78 5093 = 12.9 41] 2.2 as - 6% 
AVL 
Aged 75 }0.15 503 - 0.33 5 16 1.78 i. &e 106 | 6.8 5 - $2.9 
Young 6 2.92 S$ - 68 71] 0.451]0.03 - 1.25] 15]0.55] 0.08 - 1.0 
AVR 
Aged 25 | 4. 33 it = 32.0 46 |] 0.2 a. 4.5 6715.3 0.06 - 1.5 : 
' 
Young | 30 | 0.07 por ~ ola | 0 | 6,27 5 - 14.0 4814.9 | 1.0 - 22.0 § 
AVF 
Aged 45 10.15 .03 - 0.25 | 72 1.91 .06 - 11.0 143 | 3.7 0.16 - 20.0 | 
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TABLE 17. AMPLITUDE OF THE & ‘IN MILLIMET® “S) 
ACCORI}ING Té z 
a: == = + 
L . 
Age od 
(vears) f } = 
vl v2 vz jj v4 v5 v6 ' 
ele — . 
)-69 1,3 3.2 3.7 KF 2.62 1.8 1. § 
70-79 F 2.7 3.4 | 3.6 2.4 1.9 48 
h 
80 and over} 1.48 | 3.5 3.65 | 3.2 2.81 | 2.1 4 
Be 
~<— (TABLE 18 ON PaGE 54) 
TABLE 19. PR, RR AND QT INTERVALS (IN SECONDS) IN 
NORMAL YOUNG COMPARED WITH NORMAL AGED 
Interval N Mean Ss. D. Range 
PR Young 50 0.16 0.02 0.12 - 0.20 
Aged 154 0.16 0.03 0.08 - 0.24 
RR Young 50 0.73 0.12 0.48 - 1.0 
Aged 154 0.77 0.15 0.44 - 1.08 
QT Young 50 0. 36 0.03 0.28 - 0.44 
Aged 154 0. 38 0.05 0.16 - 0.48 
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The Effect of Change of Body Position on the 
Precordial Electrocardiogram in Young and 


Aged Subjects 


O. OLBRICH AND &. 


: aes significance of the position of the heart 
in relation to the thoracic wall has been 
emphasised by many investigators (3, 9, 10), 
and Ashman and associates (1) presented the 
effect on the standard lead electrocardiograms 
of rotation of the heart around its three axes. 
Nathanson (6) found in 91 per cent of his 
patients some deviation of amplitude on change 
of body position and showed that with moder- 
ate rotation the resulting alteration of the 
ORS complex is sufficient to lead to erroneous 
interpretation of ventricular preponderance. 
Changes in amplitude consequent upon change 
of body position have also been described by 
Master (5), Graybiel and White (4), White 
(8), and Siegler (7). All these investigators, 
without taking into account the age of the 
subject, studied the effect of postural changes 
on the three standard electrocardiographic 
leads. 

The amplitudes of the different deflections 
vary greatly in the aged, and this variation 
seems to be related to the greater degree of 
freedom of movement of the heart in the thor- 
acic cavity. In order, therefore, to determine 
whether this greater degree of freedom of 
movement of the heart is present in the aged 
as compared with the young, we studied the 
effect of change of body position on the uni- 
polar chest leads. 

Twenty young subjects (all under the age 
of 30) and 20 old subjects (all over the age 
of 70) were electrocardiographed in the hor- 
izontal (i.e., lying flat on the back) and in 
the reclinire (i.e., trunk raised from hori- 
zontal by ,.,°-45°) positions. In these two 


Vv 
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positions the patients were rotated go° and 
180° to the left, and tracings were taken ac- 
cordingly. 

It was found that, when changing from the 
horizontal to the reclining position, changes 
in the R wave were noted in all the aged, 
whereas in 40 per cent of the young group 
there was no change. The S wave did not 
change in either group. The T wave changed 
in 50 per cent and the P wave in 40 per cent 
of the old group, whereas in the young group 
the change was only in I5 per cent and 5 per 
cent respectively (table 1). 

When rotating 90° or 180° to the left. in 
horizontal or reclining positions, the number 
of cases showing changes differed little be- 
tween the two groups. The discrepancies were 
more marked, however, when the magnitudes 
of the average differences in amplitudes were 
compared (table 2). 

Table 2 presents the average differences in 
amplitude in V4 when the body was rotated 
in the position described above. The most 
striking differences were found in the R wave; 
this wave increased or decreased when the body 
position was changed from the horizontal to 
the reclining position by an average of 3.5 mm. 
in the old compared with an average of 1 mm. 
in the young. On rotating the body go° to 
the left in the horizontal position, the average 
difference in amplitude in the R wave was 6 
mm. in the old compared with 1.4 mm. in the 
young. Further rotation by go° to the left 
gave an average difference of 7.5 mm. in the 
old compared with 1.7 mm. in the young. 
Similar striking changes were observed when 
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TABLE 1. 


DISTRIBUTION OF CASES ACCORDING TO CHANGE 


OF BODY POSITION (LEAD V4) 





















































i he Aen ae? on gel 
Increase Decrease No Change 
Position 
Chane Wave 
* Old Young Old Young Old Young 
N % | N % 
R 9 9 11 3 0 -| 8 40 
er. t S 3 3 7 6 |10] sofia | 55 
Rec. 7 6 2 4 1 10 50 117 85 
P 3 0 5 l 12 60 | 19 95 
R 11 5 9 12 0 - | 3 15 
Hor. to S 7 13 4 3 9 45/1 4 20 
Hor. 90° | T 10 6 4 7 6 | 30] 7 | 35 
Pp 8 5 3 5 9 451310 50 
R 10 7 10 9 0 - | 4 20 
Hor. to S 8 ll 5 3 7 35] 6 30 
Hor. 180°] 7 15 8 3 5 2 10} 7 35 
P 8 6 8 4 4 20410 50 
R 11 1 9 14 0 - 5 25 
Rec. to ‘ 10 11 3 3 7 | 35] 6 | 30 
Rec. 90° T 12 4 a 6 4 201410 50 
P 7 5 1 5 12 60} 10 50 
R 10 5 10 13 0 - 2 10 
Rec. to S 9 15 4 3 7 35] 2 10 
Rec, 180°] T 12 9 4 5 4 20} 6 30 
P 10 6 0 5 10 50] 9 45 
Hor. = Horizontal 


Rec. = Reclining 


the body was rotated go° and 180° to the left 
in the reclining position. Average differences 
of 4.0 and 3.7 mm. were obtained in the aged 
compared with 1.6 mm. and 1.4 mm. in the 
young. 

Marked differences were also found in the 
other deflections in the old group, where not 
only the average amplitudes varied but there 
was also a considerable variation in the ranges 


of all deflections (with the exception of the 
P wave) in the aged. 

A quantitative analysis of changes of ampli- 
tude produced by alteration of body position 
is presented in table 3. This table demon- 
strates clearly that a comparatively small rota- 
tion of the body produced considerable change 
in the various amplitudes. These potential 
variations cannot be explained merely by rota- 
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TABLE 3. VARIATION IN AMPLITUDES (IN MILLIMETERS) DUE TO 
ROTATION OF THE BODY IN THE AGED (LEADS V5 +4V6) 




















Horizontal to Horizontal to 
Rotation 45° Rotation 90° vrone 

Leadj Supine 

Average Change Average | Change Average | Change 

Amplitude % Amplitude % Amplitude % 
R 
vl 1,56 3 — 16 1.5 — 4 2.8 + 15 
v2 2.65 5.5 + 79 2.3 — 13.3 3 + 13 
v3 9.35 10.2 + 9 8.5 - 9 8.8 —- 6 
v4 715.1 14.5 - 4 %.3 — 37.2 12.4 — 18 
VS 732.1 14.1 + 16 18 + 49 18.5 + 48 
V6 7.7 12.8 + 64 26.5 +244 14.3 + 85 
AVL] 7.2 6.6 - 8 6.5 — 10 3.3 = 55 
AVR] 0 0 0 0 0 0 0 
AVF] 4.4 5.3 + 16 6.5 + 50 4.5 + 2 
S 
Vl 713 11 — 15 1, 7 — 10 10.5 — 19 
v2 [13 7.3 — 44 7.3 — 28 11 — 15 
v3 7.5 6.7 — 19 10 — 13.3 5.5 — 28 
v4 6.7 5.6 — 16 > + 12 6.7 0 
v5 2.2 2.1 — 5 4.8 +118 3.3 + 50 
v6 | 2.0 1.8 — 10 5 +150 3.3 + 65 
AVL] 0 0 0 0 0 0 0 
AVR] 6 6 0 5.5 - 8 8 + 33 
AVF] 4.2 3.3 =— 22 5.5 — 30 0.7 — 83 
2 
vil 3.5 2 — 43 2.5 =— 29 0.5 — 86 
v2 7.4 8 + 8 4.8 =— 35 .» — 80 
v3 > 3 5.8 + 9 6.9 + 28 aa =— 25 
v4 a7 3.7 — 0 5.8 + 57 4.4 + 18 
v5 2.1 3.3 + 57 4.8 +129 4.4 +195 
v6 5 2.5 + 67 2.5 + 67 3:3 + 53 
AVL] 0.4 1.9 $125 -0.5 =—225 0.5 + 25 
AVR J=1. 3 —2 — 54 =—1.5 — 15 —2 — 54 
AVF] 1.2 1.4 + 17 1. 73 + 5 i. 3 + 80 
Q 
vl 0 0 0 0 0 0 0 
v2 0 0 0 0 0 0 0 
V3 0.17 0 =—100 0 —100 0 =—100 
v4 0.016 0.03 + 88 0.17 +750 0.18 +1000 
v5 0. 06 0.14 +133 0.3 +430 0. 33 +450 
V6 8, ts 0.13 0 1 +670 0.08 — 38 
AVL] 0.8 1.4 + 75 2 +150 0. 67 =— 16 
AVR] 0 0 0 0 0 0 0 
AVF] 0 0 0 0 0 0 0 
































60 
tion around the three axes. Tracings shift 
from positions V1 and V2 to positions V3 and 
V4, thus suggesting a shift of the heart in 
toto in the thoracic cavity. 

As will be seen from figure 1, alterations in 
the size of the amplitude reflect the distance of 
the epicardial surface of the heart from the 
thoracic wall. 

In the left ventricular potential, with rota- 
tion a percentage increase of 50 per cent and 
250 per cent in the R wave was produced in 
Vs and V6 respectively (table 3). Corre- 
sponding changes occurred in the S wave 
which diminished in amplitude by 50 per cent. 
If we take the sum of the values so produced, 
R in V5 and S in Vi or V2, we obtain a 
value greater than 35 mm.; which is one of the 


V4_ 























1) Lying flat on back. 
2) Rotated 90° to left from 1. 
3) Rotated 180° to left from 1. 


V5 


Alteration in amplitude due to rotation of the body. A.G. Female. 
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diagnostic criteria of left ventricular hyper- 
trophy, whereas in the original position the 
total of these amplitudes was within normal 
limits (fig. 2). 

The shift of the transitional zone is often 
quoted as an expression of the left or right 
ventricular preponderance. This shift, how- 
ever, may be produced merely by change of 
body position (fig. I and 2). 

With a change of body position Q waves 
could also be. produced in the aged, and in 
some cases where a © wave was already pres- 
ent an increase could be shown after rotation 
(fig. 3), suggesting a greater degree of for- 
ward rotation of the apex. This change could 
not be produced in the younger subjects. 


V6 
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70 yrs. B.P.130/80. 





— ee 


—r os 





urs 


Th 
ativit 
it sor 
80 pe 

Th 
time 

WI 
in th 
differ 
with 
in ag 
that « 
direc’ 
down 


I) 


Th 
fluenc 
rotati 
positi 
its pe 

Wi 
to ch 

r. 
With 
shrin! 
heigh 
their 
heigh 
bendi 
be re 
ina 
the pe 


hyper- 
mn the 
10rmal 


often 
"right 
how- 
ige of 


waves 
ind in 
 pres- 
tation 
f for- 


could 








SS RR 











PRECORDIAL ELECTROCARDIOGRAMS 61 
































z ane: res ee Be | 
+ eo ees mee = t fi “yet i ; 
Fret ttre , eta: 
iw) ene rages «+ eel 
spat FIPS ERR EBS: Pa, eee RS 
tf PU} SBS; sot R=: Sa 
| j ns 7 iS a aie = 4: | 
Fic. 2. Production of Q wave by body rotation in AVL. W.T. Male. 74 yrs. B.P.120/80. 


1) Lying flat on back. 
2) Rotated 90° to left from 1. 
3) Rotated 180° to left from 1. 


The RS-T segment did not change its neg- 
ativity or positivity; when negative, however, 
it sometimes increased or decreased by 12 to 
80 per cent. 

The intervals and the ventricular activation 
time did not change with position. 

When the same experiments were repeated 
in the younger age groups, similar striking 
differences in amplitude could not be produced 
with change of body position. This finding is 
in agreement with Einthoven (2), who found 
that one can “without much hesitation compare 
directly the tracings registered while lying 
down with those recorded while sitting.” 


INFLUENCE OF ANATOMIC FACTORS ON 
POSITION OF THE HEART 


The position of the heart in the aged is in- 
fluenced by factors determining not only its 
rotation around the three axes, but also by its 
position in relation to the chest wall, that is, 
its position in the plane. 

With advancing years this position is liable 
to change due to: 

1. Alteration in the shape of the thorax. 
With increased age the intervertebral discs 
shrink and the vertebral bodies diminish in 
height due to eccentric atrophy, especially of 
their anterior surfaces (osteoporosis). The 
height of the individual due to the forward 
bending of the vertebral column may thereby 
be reduced 6 to 8 cm. Kyphoscoliosis, even 
in a minor degree, has an effect in altering 
the position of the heart within the thorax. In 


the majority of cases, the heart shifts from 
right to left, scoliosis being to the right. More 
rarely is the displacement to the opposite side. 

The thorax becomes more rigid due to ossi- 
fication of the costal cartilages. Kyphoscoliosis, 
together with rigidity of the thoracic wall, leads 
to a different configuration of the thorax in 
the aged; the intercostal space is narrow and 
the anterior diameter is longer, 
whereas the transverse diameter shortens and 
the lower circumference widens. 


posterior 


2. The lower positions of the diaphragm. 
In the aged the diaphragm takes up a lower 
position in the thorax, the space wherein the 
heart moves thereby being increased. 

3. Senile atrophic emphysema. With ad- 
vancing years the elasticity of the lung tissue 
decreases and atrophies. Due to this loss of 
elasticity a greater degree of freedom of 
movement of the heart might be encountered, 
resulting not only in rotation of the heart 
but also in a shift in toto within the thorax in 
the three different planes. 

4. Increased tortuosity and elongation of 
the aorta. Dut to elongation and tortuosity of 
the aorta, the heart may not only rotate around 
the different axes but also alter its position in 
space using the base as a fulcrum. 


CONCLUSIONS 


1. The effect of anatomic changes in the 
thorax and its contents was discussed in 
relation to variations in amplitudes. 
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2. No evidence is available that action current 
changes in the aged. 

3. Decrease or increase of voltage often de- 
pends on distance of the heart from the ex- 
ploring electrode. 


SUMMARY 


The assumption that the smaller deflections 
found with advancing years are due to decrease 
of the action current of the heart does not 
appear to be valid. The greater variation in 
amplitude in the aged can be attributed to the 
spatial relationship of the heart within the 
thorax due to the specific anatomic changes 
associated with advancing years. The discrep- 
ancies found in the normal electrocardiogram 
in the aged by other authors can be explained 
by the varying degree of such individual ana- 
tomic changes, and we would emphasize the 
caution with which voltage changes should be 
used as a criterion of abnormality in the inter- 
pretation of the electrocardiograph in the aged. 


We would like to thank Mr. D. A. Sanford, 
M.R.C.P., F.R.C.S., for his critical review of the 
text, Mrs. D. B. Olbrich for her assistance in the 
statistical work, and Mrs. L. W. Cameron for her 
secretarial work. 
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The Potassium Content of Plasma and Red Cells 
as in Various Age Groups 


on the 


leart i y . ry Y 
AAGE VIDEBAEK AND. P. G. ACKERMANN 
i: _— reports in the literature pertaining tassium concentration and possibly cause a re- 
a- ° ° . e 
-ecordial to a correlation between age and blood duction in the potassium content of the red 
247, 2nd ff potassium concentration are few and not in blood cells (4). 


complete agreement. Hoffman and Jacobs Blood for potassium determination was 
pet. (3) using a colorimetric method (5) for po- drawn between 8:00 and 10:00 a.m. and 
Po tassium determination concluded that the po- clotting prevented by the addition of 4 mg. 
tion to tassium content of the erythrocytes increases of heparin for each 10 ml. of blood. Po- 
oxysmal | with age. The average difference observed tassium analyses were performed on whole 
10? 345- between young and old adults (table 1) was blood and on plasma. For separation of the 
22 mg. per cent (5.6 mEq./l). Benetato and plasma from the cells the blood samples were 
Ciurdariu (1), employing a titrimetric pro- centrifuged for thirty minutes at 3000 r.p.m. ; 
cedure for potassium analysis, studied the the centrifugation in all instances was started 
© Study — serum potassium values of 9 subjects below 22 less than fifteen minutes after the drawing of 
inge of years of age and of 13 individuals over 7 the blood. For hematocrit determinations Win- 
ed., 28: | vears, The mean serum potassium concentra- trobe’s tubes were used. The hematocrit 
Chana tion in the young individuals was 21.2 mg. per Values served for calculation of the potassium 
om Re. | cent (5.4 mEq./1) and in the old subjects 32.4 content of the red blood cells from the plasma 
and whole blood potassium concentrations. In 
several instances the calculated erythrocyte po- 
tassium values were compared with values di- 


and X- 
Febiger, 


eart J, — mg. per cent (8.3 mEq./1). 

Following the introduction of the flame- 
bnormal : s ‘ 
Yous photometric procedure for potassium determin- 
. Their | ation more extensive data on the serum potas- rectly determined on samples of the centrifuged 
in, and f Sitm concentration in normal human individuals ted cells. A 5 to 10 per cent agreement be- 
7: 51 | have become available. In a recent study of tween the indirectly and directly determined 
400 healthy subjects Elliott and Holley (2) erythrocyte potassium values was consistently 


" > observed a mean serum potassium concentra- found. 

al R. tion of 4.18 + 0.43 mEq./l (range 3.1 to 5.5 The potassium analyses were made using the 
a atiidi mEq./1). No correlation between age and Model 9200 Flame Photometer Attachment 
14. serum potassium content was found; the po- for the Beckman DU Spectrophotometer. The 


plasma samples were diluted 1 :20 and the blood 
samples 1:200. After adding 3 ml. of I per 
cent sodium chloride solution for each 10 ml. 
of final volume the dilutions were completed 
with distilled water. Preliminary studies showed 
that at this concentration of sodium the influ- 
ence on the accuracy of the potassium analysis 
EXPERIMENTAL of variations in the sodium content of the 

The investigation included 47 subjects be- plasma or whole blood was negligible. Stand- 
tween 25 and 97 years of age, 24 men and 23 ards were prepared containing up to I mg. per 
women. The renal function estimated by cent of potassium and the same amount of 
plasma nonprotein nitrogen (or blood urea) sodium as the diluted samples. The standards 
was normal: The selection of individuals free were stored in polyethylene bottles. The po- 
from obvious kidney damage was considered tassium was determined at 768 pp» and at a 
__— | of importance, since impairment of renal func- slit width of about 0.3 mm. Two or three 
tion may effect an increase in the plasma po- standards were usually run with each set of 
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J., and tassium values for the various age groups were, 
. oe however, not reported in the publication. 

The present study was undertaken with the 
purpose of providing data for the plasma and 
erythrocyte potassium concentration in young, 
——] | middle-aged, and old adults. 
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samples and the concentration of potassium in 
the samples was determined by interpolation. 
The average difference between duplicate an- 
alyses was .5 to I per cent. 


RESULTS 


The results of the blood potassium determin- 
ations are presented in table 1. It will be seen 


crease with age. The correlation between age 
and plasma potassium content was not statistic- 
ally significant, however. No effect of age on 
the potassium concentration of the erythrocytes 
was observed. 
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TABLE 1. BLOOD POTASSIUM VALUES OF INDIVIDUALS IN VARIOUS AGE GROUPS 
Potassium Concentration (mEq. /1) ; 
Age Mean — Mean Ratio 
Grou Age ee Hematocrit 
P 8 Individuals Val Plasma Whole Blood Red Cells et Cm 
(years) | (years) ‘ “a : . ed ells 
sma 
oe Mean | S. p Mean | S. p! Mean |[S.D. 
25-49 39 ll 43 4.0 0.9 42.9 5.5 95.5 %.9 23 
50-69 63 10 43 4.3 0.6 42.1 4.4 89.8 7.0 22 
70-79 75 9 42 4.4 0.4 44.5 5.7 93.5 5.0 22 
80-89 84 10 43 4.4 0.5 43.6 ee 97.0 4.5 23 
90-97 93 7 43 4.5 0.4 43.6 2.2 94.8 3.8 21 
25-97 68 47 43 4.3 0.5 43.0 5.4 94.6 6.4 22 
I standard deviation of the distribution 
from the table that the plasma potassium values REFERENCES 


show a slight tendency to increase with age. 
A statistical analysis of the data reveals, how- 
ever, that the correlation between age and 
plasma potassium concentration is not signifi- 
cant (r = 0.25, t = 1.7). No effect of age 
on the potassium concentration of the erythro- 
cytes was found. 

A comparison of the potassium values ob- 
served in the men and in the women showed 
no significant difference. Thus the mean po- 
tassium concentration of the plasma was 4.5 
+ 0.4 mEq./l in the men and 4.2 + 0.5 
mEq./l in the women. The corresponding po- 
tassium values for whole blood and erythro- 
cytes were 44.3 + 4.1 and 94.6 + 7.5 mEq./l 
in the men, and 41.4 + 3.1 and 94.9 + 7.3 
mEq./1 in the women. 


SUMMARY 


The plasma potassium concentration in 
normal individuals showed a tendency to in- 


1. Benetato, G., and Ciurdariu, P.: Influence de 1’Age 
sur le Potassium Sanguin. Compt. rend. Soc. de 
biol., 132: 177-178, 1930. 
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meter. Am. J. Clin. Path., 21: 831-837, 1952. 
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Med. Sct., 223: 1766-181, 1952. 
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Thyrotoxicosis in Aged Individuals 


KURT IVERSEN 


Y a previous publication (5) a study was 
made of all patients with thyrotoxicosis ad- 
mitted to the hospitals in the city of Copen- 
hagen during the period 1938 to 1945. This 
study had two purposes: first to get a numeri- 
cal estimate of the sudden rise in the frequency 
of thyrotoxicosis occurring in Denmark during 
the last war and, second, to evaluate on numeri- 
cal basis the signs and symptoms of thyrotoxi- 
cosis as it is seen today. 

The purpose of this report is to discuss the 
clinical picture of thyrotoxicosis in aged in- 
dividuals in order to establish whether or not 
there are any special features of the disease 
in the aged people compared with the manifes- 
tations in young adults. 

Thyrotoxicosis is a disease of all ages, al- 
though it is rare in childhood and puberty. 
Generally it is stated to be most frequent at 
the age of 20 to 50 years. There is a consider- 
able difference in the age distribution now and 
previously, the thyrotoxic patients of today 
being noticeably older. Twenty years ago the 
disease was considered in particular to attack 
women of 20 to 25 years, while now it is seen 
more frequently in persons of both sexes over 
40 years than below this age (3). 

A number of studies have been published on 
the age distribution in thyrotoxicosis. In a 
review in 1909 Sattler (9) collected a large 
number of cases of thyrotoxicosis from the 
literature (altogether 3474 cases). He states 
that among the female patients the age-class 
of 21 to 25 years comprises the greatest num- 
ber and that of all the female patients 71.47 
per cent were found in the age group of 16 
to 40 years. In 1916 Mackenzie (7) published 
a statistical account of 438 cases of thyrotoxi- 
cosis and he likewise found the peak of the age 
distribution curve in the age group 20 to 24 





years. He states that the disease was exceed- 
ingly rare after the age of 55. Cookson (3) 
in 1939 was one of the first to state that thyro- 
toxicosis was seen more frequently in women 
over 40 (63 per cent) than below this age (37 
per cent) and he emphasized the special masked 
forms occurring in aged individuals and the im- 
portance of recognizing these cases. In a 
recent report Seed and Lindsay (11) found 
7 per cent above 60 years among 818 cases 
from the period 1925 to 1934 against 17.4 per 
cent among 174 cases from 1938 to 1945. In 
accordance with these findings Young (15) 
reviewed 2507 patients who had undergone 
surgical treatment for thyrotoxicosis and found 
that 3 per cent were over 60 years in 1926 
compared with 12 per cent in 1940. 


MATERIAL 


The material to be presented here comprises 
all patients with thyrotoxicosis admitted to the 
hospitals in the city of Copenhagen during the 
period 1933 to 1945,, a total of 1832 patients. 
Patients with recurrent thyrotoxicosis were not 
included in this group. The average incidence 
of the disease in this period was found to be 
44 per 100,000. On account of special circum- 
stances in Denmark all patients with thyrotoxi- 
cosis during this period were hospitalized. 

Of the 1832 patients 229 were men and 1603 
women. This corresponds to 1 male per 7 fe- 
males. The distribution of the patients accord- 
ing to sex varied in the different age groups, 
the female predominance being most pro- 
nounced in the younger age classes and in the 
group above 65 years (table 1). 

The age distribution of the present material 
is given in figure 1. Here the age of the 
patients on hospitalization is taken into account, 
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has shifted considerably to the right toward 
the older age classes. 

There seem to be at least two explanations 
for this phenomenon. With increasing longev- 
ity the number of cases found in elderly people 
is also increasing; presumably, however, this 
considerable shift in the age of the patients is 
mainly due to a better knowledge of the varie- 
gated manifestations of thyrotoxicosis, includ- 
ing the masked forms in elderly patients. Pre- 
viously the diagnosis was made chietly on en- 
largement of the thyroid, exophthalmus, and 
tachycardia (the Merseburg triad). These 
classical symptoms are still seen in a part of 
the patients, but chiefly in the younger age 
classes (20 to 35 years). 


SYMPTOMATOLOGY 


In the last twenty years several papers have 
been published in which the symptomatology 
of thyrotoxicosis in elderly persons has been 
elucidated (1, 2, 3, 4, 6, 10, I1, 12, 14). A 
perusal of the literature shows that the symp- 
toms of thyrotoxicosis are basically the same in 
young and old, but as age increases certain 
differences do appear. It is generally stated 
that the disease in the aged shows a more 
oligosymptomatic form, which also will be seen 
in the material to be presented here. But it 
shows some differences in respect to the sever- 
ity of the disease, which will be discussed 
later on and which have not been brought out 
in the publications quoted above. 

The special investigation of the case history 
and clinical examination in the various age 
groups comprises a total of 1592 cases. The 
number of male patients above 60 years is 
rather small (12 in all) and for this reason 
the following detailed analysis will comprise 
only the female patients. Of the 1390 females 
suffering from thyrotoxicosis, 137, or 9.8 per 
cent, were above 60 years of age. 

A comparison of the patients above 60 years 
with those below 60 has been given the follow- 
ing results : 

The duration of the illness before admission 
has, on the whole, been longer for the aged 


patients compared with those below 60 years 
(table 2). 


TABLE 2. DURATION OF ILLNESS BEFORE ADMISSION. 








Duration Below 60 Years | Above 60 Years 








0-1 year 74% 








62.1% 

Over 1 year 20.6% 33.5% 

No data 5.4% 4.4% 
Total 1253 Patients 137 Patients 


| 


A considerable loss in weight is especially 
noticed in the aged group (table 3). Thus, 


TABLE 3. Loss IN WEIGHT. 








Weight Loss | Below 60 Years | Above 60 Years 


Over 10 Kg. 31. . 
5-10 Kg. | 32.3% 27.7% 
Below 5Kg. | 15.9% | 8.7% 
OKg. | 13.2% | 4.4% 
No data 7.4% 8.8% 
Total 137 Patients 


| 1253 Patients | 


more than one-half of the 
had lost more than 10 Kg. in weight. This 
is quite in keeping with the fact that patients 
of this age will suffer from their affiiction 
longer before they submit to adequate treat- 


patients over 60 


ment. Absence of any noticeable loss in weight 
is far more frequent among the younger pa- 
tients, especially in the group below 30 years. 

An increased tendency to sweating has been 
about equal in the two groups (60 per cent in 
the aged group against 52.4 per cent in the 
younger group). The same can be said about 
the occurrence of tremor of the hands (79 
per cent against 71 per cent in the younger 
group) and the occurrence of diarrhoea (28.6 
per cent against 25.5 per cent in the younger 
group). Tachycardia, i.e., a pulse rate of 
more than 100 beats per minute, is also seen 
as often among the patients over 60 years 
(21.2 per cent) as in those below 60 (23.5 per 
cent). 
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Looking at the frequency of the various eye 
symptoms a considerable difference will be 
found in the different age groups. Thus, 
exophthalmus is seen much more rarely among 
the aged patients (table 4). The same can 


TABLE 4, GOITER AND EYE SYMPTOMs. 








| | 
| Below 60 Years | Above 60 Years 











Symptoms 
Goiter 
Nodular 17.5% | 40.2% 
Diffuse 72.4% 41.6% 
None 10.1% 18.2% 
Eye Symptoms 
Exophthalmus 36.9% 25.5% 
Other eye 
symptoms % 22.6% 
No eye symptoms 35.2% 51.9% 
Total 1253 Patients 137 Patients 


be said about the other well-known eye symp- 
toms characteristic of Graves’ disease (Dal- 
rymple’s, von Graefe’s, Stellwag’s, Moebius’, 
Joffroy’s, and Enroth’s signs). Complete ab- 
sence of Basedowian eye symptoms is found 
most often in the older patients. 

In agreement with general experience the 
nodular form of goiter is considerably more 
frequent in the older patients. Here it has 
been found in two-fifths of the patients above 
60 years (table 4). 

Absence of any palpable enlargement of the 
thyroid is found especially in the older group. 

The values obtained for the basal metabolic 
rate are the only numerical expressions for the 
severity of the disease. From table 5 it will 


TABLE 5, BASAL METABOLIC RATE. 




















B. M. R. Below 60 Years | Above 60 Years 
Over +60% 24.3% 31.4% 
+59 to+40% 37.5% 34.3% 
+39 to +20% 30.9% 24.1% 
Below +19% 5.6% 2.2% 

No data 1.7% 8.0% 
| 
Total 1253 Patients 137 Patients 





be seen that the higher values are more often 
seen in the aged patients. This finding agrees 
with the greater loss in weight seen in the older 
group. 

The occurrence of auricular fibrillation and 
flutter (verified electrocardiographically) dif- 
fers considerably in the various age classes, 
As was to be expected, this symptom occurs 
far more often in the patients past 60, being 
present in 25.5 per cent against 2 per cent in 
the younger group. 

Similarly, absolute cardiac insufficiency, i.e., 
pronounced edema, liver stasis, hydrothorax, 
or ascites, is seen especially in the older pa- 
tients, namely in 22 per cent against 2.6 per 
cent in the younger group. Undoubtedly this 
is connected with the circumstances that the 
heart already encumbered with arteriosclerosis 
tolerates but poorly the extra load imposed by 
the increased metabolism. As a rule, more- 
over, the disease has been present for a longer 
time in the older patients before adequate treat- 
ment is instituted, which also may explain the 
frequent occurrence of cardiac complications 
in this age group. 

An identical calculation of the percentage 
occurrence of the various subjective and ob- 
jective symptoms in the male thyrotoxic pa- 
tients has been made, but as mentioned in the 
introduction, the number of patients in the 
elderly group is rather small and the results 
cannot be claimed, therefore, to be very re- 
liable. Generally, however, they show the same 
features as were found for the female patients. 


SUMMARY 


An analysis of all cases of thyrotoxicosis 
admitted to the hospitals in the City of Copen- 
hagen during the period 1938 to 1945 has been 
made. Of the 1832 patients, 229 were men and 
1603 women (1 male per 7 females). The 
percentage of patients above 60 years was 98 
(137 females and 12 males). 

Compared with the younger group, the older 
patients had had their disease for a longer 
period before admission, their basal metabolic 
rates were usually higher, and they had ex- 
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THYROTOXICOSIS IN AGED INDIVIDUALS 


perienced a greater loss in weight. 

A comparison of the signs and symptoms in 
the patients above 60 years with those below 
60 years showed a more oligosymptomatic form 
of the disease in the older patients. 

Typical for the aged patients were absence 
of exophthalmus and other Basedowian eye 
symptoms, a nodular form of goiter, or even 
absence of palpable enlargement of the thyroid. 
The greatest difference was seen in the cardio- 
vascular disturbances. Auricular fibrillation 
and cardiac insufficiency were thus seen in 
25.5 and 22.0 per cent in the older patients 
against 2.0 and 2.6 per cent in the younger 


group. 
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Present-Day Surgical Viewpoints and Procedures | 


in Vascular Surgery of the Aged. A Review 


ROBERT A. NABATOFF 


THE progress made in the field of cardiovascular 
surgery during the past decade has been remarkable. 
As a result of recent refinements in anesthesia and 
surgical technique, major surgical therapy is now 
feasible even in the aged. There are ever-increasing 
numbers of older individuals in our population, and 
since diseases of the cardiovascular system play an 
important role in this group, surgery of the heart 
and great vessels is assuming increasing importance. 

It is essential for every physician to familiarize 
himself with the varied clinical manifestations of 
cardiovascular disease since he is apt to be frequently 
confronted by such problems. In this report, the 
recent advances in this field have been coordinated 
and reviewed, with attention focused on those con- 
ditions which have recently become amenable to 
surgical treatment. 


VASCULARIZATION OF THE HEART 


One of the leading causes of morbidity and mor- 
tality in the aged is arteriosclerosis of the coronary 
arteries. There have been numerous experimental 
attempts to improve the collateral circulation of the 
heart so that an effective procedure would be available 
clinically for cases of myocardial insufficiency. These 
attempts have centered around four general ap- 
proacines: 1) interruption of the nerve supply of the 
heart, as illustrated by the work of Fauteux (7); 
2) reversal of the flow of the coronary sinus, with 
or without an arterial shunt, such as Beck (1) has 
produced; 3) formation of adhesions to other struc- 
tures, such as the omental grafts of O'Shaughnessy, 
and cardiopneumopexy (4, 22) and 4) implantation 
of the internal mammary artery into the myocardium 
(9, 33). 

The technique by which the heart is denervated is 
still in the experimental stage. Not enough data has 
been accumulated to justify any valid conclusions. 

Beck and McAllister (1, 18) attempted to in- 
crease the total blood supply to the heart by con- 
verting the coronary sinus into an artery and by 
bringing about the development of  intercoron- 
ary channels. Intercoronary and extracoronary com- 
munications together reduced the mortality by one- 
half in dogs and also reduced the size of the infarct 
following ligation of the descending branch of the 
left coronary artery. Arterial blood was delivered 
to the coronary sinus by anastomosing the common 
carotid artery to the coronary sinus or by a free 
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vein graft between the aorta and coronary sinus, 
If a vein graft is inserted between the aorta and 
coronary sinus and the sinus is left open so as to 
create an aortic-right auricular fistula, the procedure 
is well tolerated. Forty-seven consecutive animals 
were subjected to this operation without mortality, 
and the grafts have remained patent in 65 per cent. 
This procedure in itself furnished some protection 
against occlusion of a major artery. At a second 
stage, the coronary sinus is partially occluded. This 
2-stage operation has protected 12 of 13 dog hearts 
against experimentally produced coronary occlusion. 

Arterialization of the coronary sinus has already 
been carried out clinically in a small number of cases, 
and the reports thus far have been somewhat en- 
couraging. However, it is too early to draw any con- 
clusions. The indications, contraindications, and rela- 
tive merits of this procedure have yet to be clearly 
defined. 

Another approach to the problem of increasing the 
collateral coronary circulation has been made by 
Carter, Gall, and Wadsworth (4). <A technique for 
cardiopneumopexy is described in which asbestos 
powder is used as a means of producing vascularized 
adhesions between the heart and lung. Comparison 
of specimens obtained from dogs in which ligation 
of the anterior descending branch of the left coronary 
artery had been performed after cardiopneumopexy 
with those from dogs in which ligation alone was 
performed revealed less extensive infarcts and a 
lower mortality in the protected series. This method 
of approach is now being utilized clinically. Since 
the prognosis of patients with coronary artery disease 
is often unpredictable, long-term observations are 
necessary before any valid conclusions can be drawn. 

A different technique has been utilized by Glenn 
and Beal (9), who have implanted the internal mam- 
mary artery into the myocardium of the left ventricle 
of dogs. The animals tolerated the procedure well, 
and microscopic sections revealed that the myocardium 
reacted only slightly to the artery buried within its 
substance. The lumen of the implanted vessel re- 
mained patent in spite of a rather marked intimal 
proliferation. Since this persisted for as long as 
six weeks after operation and since small vessels 
were found in the region of the junction of the artery 
and myocardium, it was postulated that blood cir- 
culated through the vessel. It was feared that im- 
plantation might result in hematoma formation and 
fibrosis, but this did not occur. 
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Vineberg and Niloff (33) also described studies 
concerning the vascularization of the ventricular myo- 
cardium by means of left internal mammary artery 
implantation. An anastomosis was shown to occur 
between the internal mammary artery and the left 
ventricular circulation in from 50 to 73 per cent of 
the animals. The degree of protection against coron- 
ary occlusion varied according to the size of the 
anastomotic channels. When there is a large anasto- 
mosis, infarction and death from coronary occlusion 
do not occur. The operation is technically simple 
and it does not seem to damage the heart. This 
procedure has not as yet been standardized for clinical 
use. 


ATERIOSCLEROIC ARTERIAL ANEURYSMS 


With the ever-increasing older age groups in our 
population, the problems posed by arteriosclerotic 
aneurysms are becoming increasingly prevalent. 
Whereas luetic aneurysms occur predominantly in 
the thoracic aorta, arteriosclerotic lesions usually de- 
velop within the abdomen. In Kampmeier’s (15) 
series of 73 abdominal aortic aneurysms, 57.3 per 
cent of the patients had syphilis. Scott (27) re- 
ported that 74 per cent of his cases were caused by 
syphilis and 21 per cent by arteriosclerosis. Hubeny 
and Pollack (11) reviewed the records of 48 cases 
and considered 75 per cent to be caused by syphilis, 
and Pratt-Thomas (25) concluded that 15 of 17 ab- 
dominal aneurysms in his series were on a luetic basis. 
The predominance of syphilitic lesions in these re- 
ports is evident. In recent years, however, there has 
been a growing recognition of the increasing numbers 
of arteriosclerotic abdominal aneurysms. In 1947, 
Blakemore (2) reported that 26 of 32 abdominal 
aneurysms were caused by arteriosclerosis, and in 
1950, Estes (6) reported that 97 of 102 aneurysms 
had a similar etiology. 

Kampmeier (15) reported that the duration of 
symptoms before death was six montis or less in 
61.3 per cent of 57 patients; twelve months or less 
in 87.7 per cent, and twelve months to three years in 
10.5 per cent. Death was caused by rupture of the 
aneurysms in 81.6 per cent. Scott (27) stated that 
70 per cent of his 96 patients were dead within thirty- 
six months, and Pratt-Thomas (25) reported that the 
average length of life after onset of symptoms was 
six months in 14 of his 17 cases. If a small or 
moderately sized abdominal aneurysm is discovered 
on routine examination and it is not producing symp- 
toms, it is advisable to merely observe the lesion at 
frequent intervals. However, if the lesion is large, 
or increasing in size, or if it produces symptoms, 
surgical intervention is indicated. The onset of back 
pain is an ominous sign, and it usually indicates 
marked degeneration of the aneurysmal sac. 


When an aneurysm involves the abdominal aorta, 
it usually originates just below the renal arteries. 
The exact reason for this is obscure, but it may be 
because of the change in the antero-posterior direc- 
tion of the aorta at this site. This change in direc- 
tion of the blood column may produce a strain on 
the adjacent vessel wall. The extensive arteriosclero- 
tic changes involving the aorta have hitherto made 
any surgical treatment hazardous. Sporadic attempts 
have been made to ligate the aorta above the aneurysm, 
but the ligature invariably eroded the vessel wall. 
Furthermore, sudden ligation of the aorta usually 
produces arterial insufficiency in the lower extremities. 

During the past few years, a method of treatment 
has been devised by Blakemore (3) (fig. 1). The 











A surgical technique devised by Blake- 


Fic. I. 
more (3) for the treatment of arteriosclerosis ab- 


dominal aneurysms. A rubber band covered with 
polythene film is sutured around the aorta so as to 
incompletely occlude it just below the renal vessels. 
To hasten clot formation, wire is inserted in coiled 
fashion into the aneurysmal sac. If the wire is 
heated, the clotting process is accelerated. Over a 
period of months, the polythene-induced fibrosis causes 
complete occlusion of the aorta. 1) abdominal aorta; 
2) inferior vena cava. 


crux of this procedure is the gradual complete occlu- 
sion of the abdominal! aorta just below the renal 
arteries. This is accomplished by partially occluding 
the aorta with a rubber band which is covered with 
6 to 8 layers of polythene film. The band is sutured 
in situ, and its displacement is prevented by the renal 
vessels above and the aneurysm below. The flow 
through the aorta is thus abruptly cut down almost 
completely. To hasten the coagulation of blood within 
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the aneurysm, wire is inserted in coiled fashion into 
the sac. The clotting process is accelerated by heat- 
ing the wire. 

By tnis combination of methods, the aortic flow is 
gradually completely occluded. The constricting 
rubber band and the wire produce partial occlusion, 
and the polythene film causes a marked fibroblastic 
reaction which prevents erosion of the aorta and 
gradually produces complete occlusion. An oppor- 
tunity is thus available for collateral vessels to 
develop. 


OccLusIvVE ARTERIOSCLEROTIC PERIPHERAL VASCULAR 
DISEASE 


A frequent cause of morbidity in the aged is arteri- 
osclerotic peripheral vascular disease. The lower ex- 
tremities are usually involved, the upper limbs being 
singularly free from clinically significant arterioscler- 
osis. Even in the lower extremities, however, there 
is normally a great potential collateral circulation. 
This is attested to by the fact that even though the 
major arteries in the legs are occluded, as evidenced 
by absent leg and foot pulses, many of the patients 
in this group have no clinical symptoms of arterial 
insufficiency. 

The fact that so many new methods of treatment 
are constantly being proposed is prime evidence that 
no type of therapy has been universally effective. 
Many drugs have been given orally or intravenously 
in an attempt to increase blood flow to the lower 
extremities. However, if the drug produces general- 
ized arterial dilatation, the major increase occurs in 
the relatively normal extremities, whereas the diseased 
limb suffers by comparison. The flow to the involved 
extremity may actually decrease. If any method of 
treatment is to be successful, it must increase the 
blood flow specifically to the diseased area. The logi- 
cal approach is to inject the drug intra-arterially. 
This has been carried out with some success, but 
whether or not any prolonged improvement occurs 
has yet to be demonstrated. It is difficult to evaluate 
any procedure until after long follow-up periods have 
elapsed. Spontaneous remissions of peripheral vas- 
cular disorders are common, and this probably ac- 
counts for the glowing short-term results achieved 
with many methods of treatment. 

Lumbar sympathectomy has been advocated (5, 8) 
for the treatment of arteriosclerotic peripheral vas- 
cular disease. The second and third lumbar ganglia 
and their rami are usually excised. The advantage of 
this procedure is that only the nerves of an involved 
extremity are divided and no effects are produced 
elsewhere. This operation is ideal for vasopastic dis- 
orders because the sympathetic fibers maintain blood 
vessel tonus. In arteriosclerotic peripheral vascular 
disease, the predominant element is organic. How- 


ever, there is usually some degree of spasm involving 
the smaller vessels. 

Sympathectomy is especially valuable in the treat. 
ment of skin ulcerations since it results in an in. 
creased blood flow to the skin. Although several 
reports (5, 8) have cited improvement in intermittent 
claudication following sympathectomy, it is still ques- 
tionable whether blood flow to the muscles is jn- 
creased. In all instances, a preliminary lumbar sym- 
pathetic block with novocaine is indicated. If a fay- 
orable response is elicited, sympathectomy should be 
performed, even though the results of operation are 
sometimes quite different from those of the novocaine 
block. 

A more direct method of treatment for occlusive 
arteriosclerotic vascular disease has been popularized 
recently in France (26). Thrombi and diseased in- 
tima are removed from occluded arteries by complete 
stripping of the intima. There is a well-defined cleay- 
age plane between the intima and media, and when 
the intima is peeled out, an adequate lumen is re- 
established. The sites of vascular occlusion are 
visualized preoperatively by arteriography so that the 
thrombi can be accurately localized. A small num- 
ber of these operations have been carried out in this 
country, and the results here and abroad are somewhat 
encouraging. However, not enough time has elapsed 
to be certain that the involved vessels will remain 
patent for significant periods of time following 
operation. 

A different approach to this problem has been made 
by those who have created superficial femoral arterio- 
venous fistulas (14, 20) in an attempt to convert the 
vein into an arterial channel so that more oxygenated 
blood will be conveyed to the distal portions of the 
extremity (fig. 2). This procedure has been carried 
out sporadically but it has never been universally ac- 
cepted. The difficulty is that the vein valves have to 
be “forced” in order for blood to flow distally. It 
has never been demonstrated that this can occur. The 
occasional favorable result may be due to the femoral 
vein ligation or to the arterial stripping, which are 
necessary steps during the construction of the arterio- 
venous fistula. Until it can be demonstrated that 
arterial blood flows distal v within the veins of the 
leg, no significant value can be attributed to the 
shunt. 


THROMBO-Emportic DISEASE 


In the past decade, many clinical and experimental 
investigators have been interested in the subject of 
thrombo-embolic disease. A great deal of research 
has been performed to ascertain the etiology of this 
disabling, and frequently fatal, complication. Many 
prophylactic and therapeutic measures have been ad- 
vocated. In spite of this, “the incidence of venous 
thrombosis and its attendant sequelae has increased 
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Fic. 2 Fic. 3 


Fic. 2. Schematic illustration of a superficial 
femoral arteriovenous fistula which has been created 
in an attempt to vascularize an ischemic extremity. 
Arterial flow theoretically enters the distal end of the 
superficial femoral vein, “forces” the valves, and there- 
by delivers oxygenated blood to the leg and foot. 
That this occurs has not yet been conclusively demon- 
strated. 1) common femoral artery; 2) common 
femoral vein; 3) saphenous vein; 4) deep femoral 
vein; 5) superficial femoral vein. 

Fic. 3. The normal venous pattern in the lower 
abdomen and thigh. The superficial femoral vein is 
usually ligated at the site of its entrance into the 
profunda. If the thrombus extends above this level, 
the external iliac vein or inferior vena cava may be 
tied off. The common femoral vein should not be 
ligated because of the relatively poor collateral circu- 
lation at this level. 1) inferior vena cava; 2) ex- 
ternal iliac vein; 3) common femoral vein; 4) 
saphenous vein; 5) deep femoral vein; 6) superficial 
femoral vein. 


progressively.” “In the Charity Hospital (New Or- 
leans) where the staff has been cognizant of the fre- 
quency and seriousness of thrombo-embolism and has 
maintained a constant vigilance for the detection of 
venous thrombosis, in approximately one-half the 
cases of fatal pulmonary embolism no clinical evidence 
of an antecedent thrombus could be demonstrated” 
(21). ; 

The exact mechanism responsible for the initial 
venous thrombosis is still obscure. If, in spite of 


precautionary measures, postoperative venous throm- 
bosis does occur, anticoagulants should be adminis- 
tered, unless contraindicated. If this measure fails, 
a therapeutic vein ligation is indicated. If only one 
extremity is involved, a_ superficial vein 
ligation is usually performed. This is not completely 
protective since in approximately 10 per cent of in- 
dividuals, it is possible for an embolus to be propa- 
gated via the profunda femoris vein. 

It is inadvisable to ligate the common femoral vein 
in an attempt to block the profunda vessel. There 
is a high incidence of untoward sequelae following 
this procedure because of the relatively poor collateral 
circulation at this level. If the phlebitic process ex- 
tends above the inguinal region, an inferior vena cava 
ligation is indicated (fig. 3). In critically ill patients, 
it is possible to perform the inferior vena cava 
ligation under local anesthesia. Unfortunately, in a 
large percentage of patients the pulmonary emboli 
produce the first symptoms, the legs revealing no 
abnormalities until several days later. 

The patients with venous thrombosis may develop 
sequelae if the process is extensive, whether or not a 
vein ligation is performed. If a sufficient number of 
veins have been destroyed or if enough valves have 
been damaged, significant venous insutficiency will 
develop. The vein ligation merely reduces further 
the number of functioning veins. A typical syndrome 
develops, exactly opposite to that which occurs in 
arterial insufficiency. In the former, there is rest pain 
and frequent night cramps (probably due to venous 
stasis) and massage or exercise provides relief. In 
arterial disease, the intermittent claudication which 
occurs with exercise is usually relieved by rest. 

If the sequelae of deep venous thrombosis (edema, 
rest pain, eczema, pigmentation, and ulceration) are 
treated early, excellent results may be anticipated. 
The proper use of elastic bandages, frequent elevation, 
and exercise may be sufficient to produce adequate 
collateral venous channels. If the process is ex- 
tensive or of long standing, these conservative meas- 
ures are usually inadequate, and surgical therapy may 
be necessary. Sympathectomy, superficial femoral or 
popliteal vein ligation may be performed. Each 
procedure has gi.en satisfactory results in properly 
selected cases. Sympathectomy has been effective in 
those few cases in which vasospasm plays the dom- 
inant role. This can be ascertained by preliminary 
sympathetic block. If venograms demonstrate incom- 
petent valves to be responsible for the venous stasis, 
a popliteal or femoral vein ligation should be carried 
out, the decision depending on the vein involved. 


femoral 


VARICOSE VEINS 


In previous years it was not considered feasible to 
treat varicose veins surgically in the aged because the 
anesthesia and bed rest required were considered 
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hazardous. The use of injection therapy alone has 
been shown to be totally inadequate. It is impossible 
to produce accurate effects with a sclerosing solution, 
and even if thrombosis of the vein is produced, the 
vessel frequently recanalizes. It is now feasible to 
perform multiple saphenous vein ligations plus an 
adequate stripping procedure under local anesthesia, 
and the patient can be immediately ambulatory (19). 
This minimizes the postoperative complications, which 
have been largely caused by venous thrombosis and 
subsequent pulmonary embolization. 

The crux of effective treatment is the elimination 
of all incompetent perforator vessels and not the 
stripping of varicose vein segments which are second- 
ary to these “blowouts.” The success of operation 
therefore depends proportionately upon the ability of 
the surgeon to localize all incompetent vessels pre- 
operatively. The varicosities can be delineated just 
prior to operation with a new marking ink (19). 
This greatly facilitates the surgical exposure of all 
After a procedure of this type, 
Therefore, prac- 


incompetent vessels. 
the residual varices are few, if any. 
tically no postoperative injections of a sclerosing 
solution are necessary. 


It is apparent that great strides have been made in 
the field of cardiovascular surgery during the past 
decade. At the present time, there is experimental 
work in progress which should lay the groundwork 
for even more striking advances. Blood vessel grafts 
have been uniformly successful when used to replace 
arterial defects in dogs (10, 12, 17, 23, 24, 31, 32). 
Segments of large arteries, such as the aorta, have 
been excised and replaced with arterial homografts 
or venous autografts. Such grafts have already been 
successful clinically. It has even been feasible tem- 
porarily to replace the dog heart partially or complete- 
ly with an extracorporeal pump (13, 16, 28, 29, 30), 
thus making it possible surgically to open and close 
the heart in a dry field. Such an apparatus has al- 
ready been successfully used for as long as two hours. 
When these pumps become perfected, it will be pos- 
sible to perform truly corrective operations upon the 
heart. The patients would thus be restored to a 
normal status, both anatomically and physiologically. 


SUMMARY 


Since there are ever-increasing numbers of older 
individuals in our population, physicians are frequently 
confronted by the problems posed by cardiovascular 
disease. This report is a critical analysis of recent 
developments in the surgical treatment of myocardial 
ischemia, arterial aneurysms, arterivsclerotic peripheral 
vascular disease, thrombo-embolic disease, varicose 
veins, and the postphlebitic syndrome. As a result of 
these recent advances in diagnosis and treatment, 
many disease processes in the aged, which have 
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hitherto been considered hopeless, have now become 
amenable to surgical therapy. 
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The Wechsler-Bellevue Performance of 
P TABLE 
White Males Past Age 50 oat 
=== 
Age 
BERNARD BERKOWITZ 

HERE have been varied studies on the The above 50 year old sample had the fol- — 
* Wechsler-Bellevue achievement of individ- lowing social characteristics: 31 per cent had 25-29 
uals of advanced maturity. Several were con- been reared in a rural environment; 19 per 30-34 

cerned with individuals showing some intel- cent were foreign born; 21 per cent had been 
lectual or emotional aberrations (1, 2, 4, 8, skilled workers and 63 per cent unskilled _ 
9, 13, 14). Others, recognizing the paucity workers; 3 per cent had held managerial asia 
of data on so-called normal individuals of ad- positions while 7 per cent had been self em- 45-49 
vanced maturity, offered data on the small ployed; 6 per cent had been engaged in a — 

samples they had obtained (3, 6, 7, 11, 12). profession. 

Even Wechsler (15) in his standardizing study The educational level of the above 50 sample | 
reported comparatively few cases. Although closely approximates the level of education of | 60-64 
at least 190 adults aged 50 or more were used the United States adult population (15, page | 65-69 

in standardizing samples, results for only 81 105; 16). Of the sample 4.69 per cent were 
beyond the age of 50 are reported. The largest  illiterates; 43.58 per cent had less than an &th “ee 
sample in the age range above 50 has been re- grade education; 18.68 per cent were 8th grade ¥5-71 
ported by Copple (5). He reported on 201 _ graduates; 6.85 per cent were high school grad- 80-84 
white males above the age of 50, with only Io uates; 18.99 per cent had some high school — 

above the age of 59. education but had not graduated ; 2.93 per cent 
The present study is preliminary to establish- had completed a college education; 4.28 per ences | 
ing a reliable and valid method to discriminate cent had some college education but no degree. that w: 
accelerated deficit in the aged from normal | confide 
senescence. Its purpose is to establish norms ea of con 

. , ESULTS 

for the sub-tests of the Wechsler-Bellevue in ' number 
the age groups above 50. Our sample com- All subjects were classified into age groups signific 


prises 1233 subjects tested at the Bath Veter- of 5 year intervals. For each age group the 
ans Center in New York State; 1026 were mean I.Q. and its S.D. were computed using 
50 or more years old; 207 were between the Wechsler’s (15) tables. The results are given 
ages of 20 and 49. They were all white males, intable 1. The mean for each age group (with 


and each had been given all 11 sub-tests. the exceptions of 30 to 34, 75 to 79, S80 to 84) 
In the above 50 group, 193 were patients ina approximate 100, and the variance is approxi- pom 


general medical and surgical hospital and were mately that reported by Wechsler for his 
tested as part of the routine work-up for psy- standardizing population. For each sub-test |§ ———+> 
chogenic reactions, psychiatric diagnosis, or for each age group, the mean raw score and | 20-24 
were being considered for physical or vocation- its standard deviation were computed. The 
al rehabilitation ; 833 were members of a veter- results are given in tables 2 and 3. Thet 35-39 
ans’ domiciliary. These veterans because of value between all age groups for each sub-test | 40-44 


, : k 45-4 
age, physical deficit, social or emotional prob- was computed. aime 
lems were unable to make an adequate adapta- In general, the means of contiguous age | 55-59 
tion in their home communities. They were groups were not significantly different at the ap 


all capable of self care but needed a sheltered 5 per cent level of confidence, unless one of the ) 10-74 
environment. They were chosen in alphabetical means was in the range 50 to 65, where the N ip 

send ; aa -84 
order from the total domiciliary roster. is large. Every sub-test shows some difier- 
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WECHSLER-BELLEVUE TEST AND AGE 


TABLE 1. MEAN FULL SCALE 1,Q. FOR EACH 
AGE GROUP AND ITS STANDARD DEVIATION 











Age N Mean I.Q. Ss. D. 

20-24 24 99.23 11,10 
25-29 52 99.15 14.15 
30-34 33 103. 80 13.70 
35-39 41 100. 25 15.20 
40-44 25 99.90 15.70 
45-49 32 101. 85 15.95 
50-54 216 100. 40 13. 16 
55-59 404 99.95 12. 88 
60-64 278 100. 30 13.58 
65-69 64 99. 81 14, 10 
70-74 33 101. 73 14. 40 
75-79 24 104. 71 14. 65 
80-84 7 95.85 14. 60 














ences between the means of two age groups 
that was significant at the 1 per cent level of 
confidence and some at the 5 per cent level 
of confidence. Digit Symbol had the largest 
number of differences between means that were 
significant at the I per cent or 5 per cent level 
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of confidence. Following it in order are: 
Block Design, Picture Arrangement, Picture 
Completion, Similarities, Comprehension, Ob- 
ject Assembly, Arithmetic, Information, Digit 
Span, and Vocabulary. 

Copple (5) has shown that mild psychiatric 
diagnoses have no appreciable effect on the 
mean of achievement or the change 
with age. From our sample we matched for 
age 201 cases having some psychiatric diagnosis 
with subjects having no psychiatric diagnosis. 
For each sub-test the difference between the 
means was calculated. The differences were 
significant at a P level above 20 per cent in 
1 sub-test and 40 per cent and above in the 
other 10 sub-tests. 

To determine the effect of institutionaliza- 
tion, 133 domiciliary patients were matched for 
age with patients in the transient hospital 
group. For each sub-test the difference be- 
tween the means was calculated. The differ- 
ences were significant at a P level that was at 
the 10 per cent level for 1 test, between 20 
per cent and 45 per cent for 5 tests and above 
50 per cent for the other 5. A correlation 
between Wechsler-Bellevue I.Q. and age at 
institutionalization was .03 + .06 for a sample 
of 300 cases. The correlation between length 
of stay in the institution and Wechsler-Bellevue 
T.Q. was .05 + .06. 


level 














TABLE 2. MEANS AND STANDARD DEVIATIONS OF SUBTESTS 
Verbal Subtests 
Information Comprehension Digit Span Arithmetic Similarities Vocabulary 

Age N 

M S.D. M Ss. D. M S.D. M S.D. M Ss. D. M S, D. 
20-24 24 | 13.75 | 3.28 12.04 3.23 11.04 | 2.04 | 6.58 | 1.92 | 11.67 | 3.45 | 22.66 | 4.57 
25-29 Se ft 13.40 4 3. 73 11.90 3.73 10.23 | 1.95 | 6.88 | 2.22 | 10.73 | 3.70 | 21.94] 5.45 
30-34 33 | 14.88 | 3.75 12.03 3. 38 9.97 | 2.38 | 7.09 | 2.53 | 12.42 | 3.88 | 24.89 | 5.30 
35-39 41 | 13.22 | 4.48 11,12 3.85 10.80 | 2.39 | 6.85 | 2.82 9.93 | 4.90 | 22.42 | 7.48 
40-44 25 | 12.64 | 4.30 10.04 3.44 10.24 | 2.20 | 6.67 | 2.57 9.08 | 3.87 | 21.88 | 6.71 
45-49 32 | 14.00 | 4.68 10. 81 4.28 9.56 1 2.25 | 6.55 5 3.55 9.69 | 4.78 | 22.11 | 7.05 
50-54 | 216 | 14.66 | 4.18 10. 81 3.14 9.58 | 2.04 | 6.51 | 2.12 9.61 | 3.65 | 22.74 | 7.27 
55-59 | 404 | 13.02 | 5.04 9.47 3.05 9.60 | 1.85 | 5.78 | 2.09 7.94 | 3.89 | 21.67 | 8.23 
60-64 | 278 | 12.70 | 4.33 8.59 3.69 9.20 | 2.20 | 5.74 | 2.44 6.78 | 3.76 | 20.17 | 8.31 
65-69 64 | 13.14 | 5.49 9. 52 4.39 8.87 | 2.00 | 5.32 | 2.41 7.57 | 4.84 | 21,90 | 8.06 
70-74 33 | 13.61 | 5.62 9.79 4.68 9.24 | 1.83 | 5.30 | 2.44 7.73 | 4.26 | 22.87 | 8.44 
75-79 24 | 14.14 | 5.29 9.24 4.26 9.35 | 2.07 | 6.33 § 2.37 8.81 | 4.62 | 22.24] 9.15 
80-84 7 | 10.14 | 5.82 7.57 4.70 9.14 | 2.15 | 5.00 | 2,26 6.14 | 4.80 | 19.64] 8.18 
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TABLE 3. MEANS AND STANDARD DEVIATIONS OF SUBTESTS 
Performance Subtests 

Picture Picture Object Block Digit 
Age N Arrangement Completion Assembly Design Symbol 

M Ss. D. M Ss. D. M S. D. M Ss. D. M S.D, 
20-24 24-1 12.17 1 3.86 | 10. 74 1 2.21 | 16.74 13.17 | 21.28 | 6.15 | 37.00 7.07 
25-29 52 9.90 | 4.82 | 10.39 | 2.59 | 18.65 | 3.82 | 20.82 | 8.43 | 36.90 | 11.01 
30-34 33 9.97 | 3.28 | 10.88 | 2.22 | 19.00 | 3.75 | 21.38 | 7.02 | 35.91 | 10.43 
35-39 41 9.70 | 4.81 | 16.08 | 2.38 | 17.80 | 3.41 | 17.18 | 7.90 | 34.50 | 12,20 
40-44 25 8.00 | 4.18 | 10.04 | 2.72 | 16.75 | 3.03 | 15.40 | 8.14 | 28.20 | 10.03 
45-49 32 7.76 | 3.73 | 10.14 | 2.67 | 16.52 | 4.52 | 14.50 | 7.84 | 26.11 | 11.57 
50-54 | 216 6.48 | 2.88 9.62 | 2.19 | 16.14 } 3.60 | 14.35 | 6.07 | 24. 63 7. 69 
55-59 | 404 5.74 | 2.54 8.83 | 2.42 | 15.10 | 3.83 | 12.82 | 5.71 | 20.71 9.01 
60-64 | 278 5.38 | 2. 84 8.36 | 2.44 | 14.36 | 3.77 | 11.59 | 4.66 | 19.54 8.18 
65-69 64 4.76 | 3.01 8.31 | 2.83 | 14.13 | 4.36 | 10.43 | 6.12 | 17.58 8. 65 
70-74 33 4.13 | 2.96 8.26 | 2.51 | 14.48 | 4.81 9.83 | 7.93 | 18.00 9. 78 
75-79 24 5.29 | 2.47 7.86 | 2.46 | 25.35 | 4.77 6.62 1 6.27 | 25.65 8. 49 
80-84 7 2.57 | 2.55 7.29 | 2.91 9.00 | 4.09 6.14 | 5.79 6.71 7. 28 






































Using a formula suggested by Kuder and 
Richardson (10) the standard error of esti- 
mates was computed for each age group for 
each sub-test, for both Wechsler’s standardiz- 
ing population and our population up to age 
59. Any differences between the two popula- 
tions for homologous sub-tests and age periods 
were in the second decimal only and not signifi- 
cant. 


DIscUSSION 


We can assume that two groups which show 
the same mean and variance on any psychologic 
test are similar in the psychologic factors meas- 
ured by that test. If we assume that our sample 
below age 59 is as representative of the gen- 
eral population as is Wechsler’s standardizing 
group, there is a reasonable assumption that 
the sample above 60 is not atypical. The effect 
of institutionalization and the type of disability 
does not seem to affect the level achieved by 
any age group. 

Neither Wechsler (15) nor Copple (5) re- 
port their raw score means. To compare the 
trends of our sample with their results up to 
age 59, it was necessary to compute the mean 


weighted score for each sub-test for each age 
group. Although there were occasional dis- 
crepancies from one curve to the other, in 
Information and 
not report on 


general they all agreed. 
(Wechsler does 
vocabulary) changes seemed to have no rela- 
tionship to changing age levels. Digit Sym- 
bol, Block Design, and Picture Arrangement 
declined in efficiency most markedly with in- 
crease in age. Object Assembly and Picture 
Completion showed moderate declines in level 
of performance with increasing age. Digit 
Span, Arithmetic, Comprehension, and Simil- 
arities all showed some gradual decrease in 
efficiency from the base group (20 to 24) to 
the oldest group (55 to 59). 


Vocabulary 


Weighted score means are probably less de- 
sirable than raw score means to indicate 
changes that occur with age. Changes in raw 
score, with age, that are significant at the .0! 
level of confidence could be obscured if only 
the mean of individual weighted scores were 
obtained. For Picture Arrangement the differ- 
erence between the mean raw score at age 50 
to 54 and the mean raw score at age 55 to 59 
is .74. This difference, which can easily be 
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Age Periods 





40-59 


60-79 


45-49 


60-74 


——- 


>1 


S. D, 


7.07 
11.01 
10, 43 
12, 20 
10, 03 
11.57 
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9.01 
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WECHSLER-BELLEVUE TEST AND AGE 


within the limits of the same weighted score, 
js significant at the .or level of confidence. 
Differences between mean raw scores that 
would fall within the same weighted score 
(Wechsler’s table, 15) and still be significant 
at the .o1 level of confidence were found in 
every sub-test except Vocabulary. In the age 
groups 20 to 59 the méan weighted score was 
often different than that which would be ob- 
tained by converting the mean raw score into 
a weighted score by interpolation. 

In the age groups 20 to 59, the trends noted 
for our sample were similar, whether the 
criterion was mean weighted score or mean 
raw score. The changes noted in the age 
groups above 60 and their comparison with 
age groups below 60 were made on the basis 
of mean raw scores. 

For the age groups above 60, Digit Symbol, 
Block Design, and Picture Arrangement are 
the sub-tests that show the most marked de- 
cline with increasing age. Information and 
Vocabulary still continue to show no trend 
that is related to change in age. Picture Com- 
pletion still shows some decrease in efficiency 
with increasing age. There is some indication 
of a small change with age for Arithmetic. 
But for Object Assembly, Similarities, Com- 
prehension, and Digit Span, there is more 


TABLE 4. ABSOLUTE MEAN CHANGE 
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marked resistance to further decline in effici- 
ency with increasing age up till the eighth 
decade. For Object Assembly the mean 
achievement in the age range 70 to 79 is 
superior to the mean achievement in the age 
range 60 to 69. For Comprehension the mean 
achievement in the age range 65 to 74 is 
superior to the mean achievement in the age 
range 55 to 64. The mean achievement in the 
age range 75 to 79 is superior to that of the 
age range 60 to 64. For Digit Span the mean 
achievement in the age range 70 to 79 is 


superior to that in the age range 60 to 6g. For 
Similarities the mean achievement increases 


progressively from age 60 to 79. 
is characteristic of 
the 


“Resistance to decline” 
change with age on all sub-tests of 
Wechsler-Bellevue. It may probably be found 
in the measurement of all psychologic func- 
tions that decrease in efficiency with increasing 
age. It is shown in table 4 where the changes 
on all sub-tests are compared. We find that 
the decrease in efficiency during the twenty 
years preceeding age 60 are greater than any 
decrease in efficiency twenty years following 


age 60. This differential decrease in efficiency 
between the two age groups might be a func- 
tion of the particular age groups used. How- 


ever, table 4 also indicates that if we use the 


BETWEEN SOME AGE PERIODS FOR EACH SUBTEST 





Age Periods 
Picture 
Arrangement 
Picture 
Completion 
Object 
Assembly 
Block 
Design 
Digit Symbol 


Information 
Comprehension 
Digit Span 
Arithmetic 
Similarities 
Vocabulary 





40-59 —2.70 | —4. 36 


60-79 J— .45] — .95 | + .25 | —4.00 | — 5.06 


45-49 | —2. 26 —1.65 | —2.58 | — 7.49 


60-74 | —1.61 | — .57 | — .62 | =2.99 | — 2.71 




















-1.20 | =1.07 | -1.99 | = .75 


$1.12 J— .23 J— .25 | + .55 | + .87 | + . 57 


+ .38 J— .57] — .64 | — .89 | -1.14 | = .21 


+ -59 14.32] — .36 | — .48 | — .21 | 41.20 




















— indicates decrease in mean achievement from beginning to end of age period 


+ indicates increase in mean achievement from beginning to end of age period 








80 


BERKOWITZ 


age groups fifteen years before 60 and fifteen 
years after 60, a similar relationship is demon- 


strated. 


In this latter comparison, only Block 


Design shows a greater decrease in efficiency in 
the period past 60 than in the period before 60. 


Reviewed in the 1 : 
with the approval of the Chief Medical Director. 


SUMMARY 


The mean raw scores for all 11 sub-tests 
of the Wechsler-Bellevue are given for a 
white male veteran population in the age 
range of 20 to 84. 

Some sub-tests, Digit Symbol, 
Block Design, and Picture Arrangement, 


notably 


decrease progressively in mean achievement 
with increasing age. 

Some tests, notably Object Assembly, Com- 
prehension, Digit Span, and Similarities de- 
crease in mean achievement with increasing 
age only till the sixth decade. From then 
till the eighth decade there is probably no 
further decrease in mean achievement. 

All sub-tests tend to show a “resistance to 
decline” with increasing age. For any sub- 
test, after decline with age has set in, the 
mean decrease in achievement per unit of 
time is greater in the age ranges before 60 
than for the same unit of time in the age 
ranges past 60. 


vublished 
The state- 


Veterans Administration and 


ments and conclusions published by the author are the re- 
sults of his own study and do not necessarily reflect the 
opinion or policy of the Veterans Administration. 
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Retirement and the Professional Worker 


ROBERT J. HAVIGHURST AND ETHEL SHANAS 


a some years the authors and their col- 
leagues have been making a series of in- 
vestigations of attitudes toward retirement and 
the retirement procedure of persons in a 
variety of occupational groups. The present 
article reports on the problems of retirement 
In 
a subsequent paper a detailed report will be 
made of the experiences in retirement of 
school- 


as these confront the professional worker. 


groups of men in four professions: 
teachers, ministers, Y. M. C. A. secretaries, 
and physicians. 

With the recent rapid increase in the number 
of older people and the almost concomitant 
retirement has 


lowering of retirement 
emerged as one of the major problems which 
Retirement is a prob- 


ages, 


older people must face. 
lem to older people because work is so import- 
ant in our lives. 
in order to support ourselves and our families, 


Although most of us work 
work has other meanings as well. To under- 
stand the phenomenon of retirement one must 
first consider the variety of meanings assigned 
to work. 

Tue MEANINGS OF WorE 

An historian’s answer to the question of the 
meaning of work has been given by an Italian, 
Adriano Tilgher (6), who traced the attitudes 
of people toward work through the writings 
of religious leaders, poets, philosophers, and 
in more recent times, social theorists. 

“In the sweat of thy face shalt thou earn thy 
bread,” said Jehovah to Adam, after Adam 
had eaten the fruit of the Tree of Knowledge. 
The consequent notion of work as a punish- 
ment for original sin, a heavy burden, per- 
sisted among the ancient Hebrews and was 
held, too, by the ancient Greeks. The Greek 
word for work was taken over into the Latin 
as poena—‘sorrow.” 

For the Greeks, work was a hard, burden- 
some thing to be shunned if possible. They 
welcomed laborsaving inventions as a means 
of easing the burden of work. Antipater of 
Thessalonica, a Greek poet of Cicero’s time, 
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acclaimed the use of the water wheel for grind- 
ing grain, since it gave freedom from work to 
female slaves. He wrote: 

Cease from grinding, ye women who toil at the 
mill; sleep late, even if the crowing cocks announce 
the dawn. For Demeter has ordered the nymphs 
to perform the work of your hands, and they, leap- 
ing down on top of the wheel turn its axle, which, 
with the revolving spokes, turns the heavy Nisyrian 
millstones. We taste again the joys of the primi- 
tive life, learning to feast on the product of 
Demeter without labor. 

In contrast to the view of work as 2 burden, 
in the centuries before the coming of Christ, 
the Persian followers of the propiiet Zoroaster 
proclaimed a more positive meaning of work. 
They believed that the man who works is in 
league with Ahura Mazda, the spirit of good- 
ness, against the forces of Ahriman, the spirit 
of evil. 

Medieval Christianity carried on the Hebrew 
concept of work as an instrument of expiation 
and purification whereby man could redeem his 
soul and fit himself for Heaven. The voice of 
St. Benedict rings down through the Middle 
Ages, “Work, do not despair,” and his Order 
set an example by devoting one-third of the 
waking day to work. 

Gradually as the attention of men shiited 
from the future world to the present one, work 
came to have positive values as both a right 
and duty. While Martin Luther saw work as 
a way of serving God, the best way to perform 
such service was to do most perfectly the work 
From this conception, the 
took on a 


of one’s occupation. 
German word Beruf, or “calling” 
religious color. Every man was in a way 
divinely “called” to his occupation. 

As the eighteenth century inaugurated the 
Age of Reason, work came to be viewed even 
Voltaire saw history as prog- 
ress, to be won by work. At the end of his 
Candide, the three heroes settle down on the 
banks of the Bosphorus to find peace in work. 
Pangloss says, “Man was not born for repose.” 
Martin says, “Yes, work without arguing about 
it is the only way to make life endurable.”’ And 


more positively. 
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Candide closes with the words, “Let us culti- 
vate our garden.” 

Adam Smith saw in work the beginning of 
all wealth. The wealth of a nation consisted 
of the quantity of labor it could produce. Work 
is then seen as the controlling factor in the 
success or failure of mankind. 

The nineteenth century saw the glorification 
of work. Under the stimulus of European in- 
dustrialization there was universal conscription 
in the army of labor. Even the primitive South 
Sea islanders were put to gathering coconuts 
to trade for the goods of an industrial civiliza- 
tion. 

Kant blessed these ideas by arguing that 
knowledge is work. To know is to do, to act, 
to produce. And another German philosopher, 
Fichte, proclaimed: “In activity alone can 
man find happiness.” Work came to be re- 
garded as its own reward, bringing to man the 
joys of strength and activity. Goethe summed 
up this attitude in his story of Faust, who 
spent his lifetime seeking happiness in many 
ways and never quite finding it until as an old 
man he set to work to drain a marshy land, 
so that people might live and work there. In 
this act he found the highest happiness. 

With Goethe we see work almost as a priv- 
ilege—as the best thing life has to offer. 
Fourier, the French social theorist, so con- 
ceived the role of work in his ideal society. 
He said that in the past men worked because 
of three reasons: poverty, avarice, or coercion 
by society or religion. But in the future ideal 
society, men will run to work as to a festival. 
Everyone will be assured of a livelihood and 
will do the sort of work which he likes best. 
Servile or unpleasant tasks will be performed 
by everyone, in rotation. 

The idea of work as a pleasure in itself has 
never been advanced as the basic meaning of 
work for the entire population in any actual 
society. It has been recognized, however, that 
some people, especially artists, enjoy their work 
for its own sake. Veblen postulated an “in- 
stinct of workmanship” which suggested that 
men might work for the rewards inherent in 
doing a good job. 


In the newest forms of social and economic 
order, the Communist and Fascist states, work 
is proclaimed as obligatory for all and as an 
activity to be controlled by the state. ‘Tie who 
works not, eats not.” 

These attitudes toward work which have 
prevailed at one time or another in the history 
of Western civilization have all left their resi- 
dues in modern man. For contemporary man, 
work is not only a way of earning a living, but 
a duty and a right and, less clearly and univers- 
ally, a privilege. 

The meaning of work to the individual be- 
comes most clear when he retires. No longer 
employed, the individual finds it necessary to 
substitute other modes of activity for employ- 
ment. Ideally, these other activities should 
provide the gratifications which have been asso- 
ciated with work. 


Types OF RETIREMENT 


Retirement from employment, something al- 
most unknown a half century ago, is becoming 
More 
people are living longer and the concept of 


increasingly prevalent in this country. 


retirement as a reward for a lifetime of effort 
—a carry-over from earlier days when very 
few retired-—is still with us. Actually, older 
workers practice a variety of modes of retire- 
ment, some of which do not involve complete 
separation from work. 

The most prevalent type of retirement in this 
country is arbitrary retirement at a fixed age. 
This practice tends to be adopted wherever 
the employing organization is large and imper- 
sonal, with a need for general rules of per- 
sonnel procedures, and the good of the organ- 
ization or institution is considered as more valu- 
able than the good of any one or few individ- 
uals in it. 

Retirement at a fixed age is generally re 
quired of: school and college teachers (unless 
there is no pension system for them) ; executive 
and ‘white-collar workers in large or medium- 
sized corporations ; civil servants ; and workers 
in certain professions, such as Y. M. C. A. 
secretaries. Increasingly, this is the retirement 
pattern which has been adopted at the “work- 
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ing class levels” of business and industry. 

In contrast to arbitrary retirement, where 
the individual worker is in a position to deter- 
mine his own retirement procedure he usually 
chooses to taper off his activity over a period 
of years. This is possible for men in certain 
professions, such as physicians, farmers, the 
owners of small businesses, and workers in cer- 
tain skilled trades. 

The older physician or dentist may refuse to 
take new patients and so reduce his practice at 
his discretion. The lawyer may cut his load 
by reducing the number of his clients. The 
minister may give up the full-time ministry 
but keep as busy as he wishes by “supplying” 
small churches which lack regular pastors. A 
farmer may hire more help, or rent out a large 
part of his land. In certain crafts, the older 
members are permitted to reduce their hours 
of work. 

Related to the preceding method of retire- 
ment is the mode of retirement in which the 
person slowly turns responsibility over to a 
successor. He does not dissociate himself 
from his occupation, but the work is shared 
with a younger person who will eventually 
take over full responsibility. 
a farmer may gradually turn the running of 


For example, 


his farm over to his son or son-in-law, an 
artisan may turn his work over to a younger 
associate, a business man may turn his busi- 
ness over to a son or a junior partner, a doc- 
tor or lawyer may take in a junior associate 
to assist in his practice. 

In another type of retirement the individual 
remains in the same job situation, but “steps 
down” to a position which is lower in prestige 
or authority. For example, a dean in a uni- 
versity may retire from administrative duties 
but remain as a professor, a clergyman in a 
large parish may become an assistant to a new 
chief, and an assembly-line worker may be- 
come a floor sweeper. In certain industries 
this “down-grading” as it is called, is increas- 
ingly practiced. 

Sometimes, after voluntary or compulsory 
retirement from a particular position, an indi- 
vidual may find a job at the same prestige level 


which is less demanding of his time and energy 
than his life-time occupation. To illustrate 
with some specific.examples, a university presi- 
dent becomes a consultant to a broadcasting 
company, a high army officer retires and be- 
comes a vice-president of a business corpora- 
tion where his name and his general adminis- 
trative experience will be useful, a university 
professor of education upon retirement be- 
comes a school consultant and directs school 
surveys, and a Y. M. C. A. secretary becomes 
a part-time director of a small-city chamber 
of commerce. 

Related to this mode of retirement is a type 
of activity which is not retirement at all but 
rather a change of occupation. This is illus- 
trated by the occasional “retirement” of a man 
at 35 or 40 from “business” after he has 
“made his pile,” and his entry into a less luc- 
rative but more personally satisfying position 
in government service, university work, or 
public affairs. Another illustration of this 
sort of “retirement” is that of the man who 
“always wanted to do something else’ and who 
leaves his job at 50 to take up a new kind of 
In addition, there are a number of 
from 


work. 
occupations requiring physical vigor 
which one retires early enough to permit one 
to start a new vocation, such as is the case 
with policemen, firemen, professional athletes, 
airline pilots, et cetera. This change of occu- 
pation, properly speaking, js not a type of re- 
tirement, although clearly it does mean an 
interesting and sometimes difficult problem of 
adjustment for the individual. 

The usual types of retirement which are 
available in our society may be summarized as 
1) arbitrary retirement at a fixed age, 2) the 
tapering-off of activity, 3) slowing down, turn- 
ing over responsibility to a successor, 4) a 
lower level job in a hierarchy, and 5) a differ- 
ent and less demanding position in another 
work situation. 


THE PROFESSIONAL WORKER 


In 1948 about 7 per cent of all employed 
persons were classified as professional and 
semi-professional persons by the U. S. Bureau 
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of the Census. Professional and semi-pro- 
fessional persons, according to the Census, in- 
cluded actors, artists, librarians, 
nurses, chemists, architects, engineers, clergy- 
men, lawyers, doctors, dentists, pharmacists, 
teachers, social and welfare workers, and 
veterinarians. The category of professional 
and semi-professional workers also included 
designers, surveyors, and dancers, showmen, 
and athletes. 

Of the total group of employed profession- 
als, 32.9 per cent were 45 years of age or more, 
and 4.2 per cent were 65 years of age and over. 
These percentages are close to the age distri- 
bution of the labor force as a whole in which 
35 per cent of all workers are 45 years of age 
or more, and 4.7 per cent are 65 years of age 
and over. 


musicians, 


While for the Census Bureau, athletes and 
physicians were both classified as members of 
the professions, the term “profession” or “pro- 
fessional worker” has a distinct meaning in our 
culture. We will not attempt in this paper to 
differentiate the professions from all other oc- 
cupations, but we will point out those aspects 
of the professional career which come to play 
a major role in retirement (1, 5, 7). 

When we speak of professionals we almost 
always think of the “learned professions.” In- 
deed, one of the distinguishing marks of the 
professions, of the occupation of teacher, 
lawyer, doctor, engineer, clergyman, et cetera, 
are that they require specialized training. 
Bartlett (1) draws a line between these former 
professional groups and the Y. M. C. A. sec- 
retary, social worker, and librarian, because, 
in general, these latter occupational groups at 
the time of his study, were not trained before 
they took their positions. One mark of pro- 
fessional occupations then, is that they require 
intensive and special preparation. It may be 
mentioned that the word “professional” is used 
loosely in any field to describe someone who 
has better than average skill. 

Another mark of the professional is that he 
occupies a desirable status or position in our 
society. Although professionals may be con- 
sidered white-collar workers, the practitioner 
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in the professions prefers to be identitied as a 
rather a_ white-collar 
Because professional implies desir- 


professional than as 
worker. 
able status, late-comers into the professional 
disciplines are extremely self-conscious about 
ln IQI5, 
Flexner (3) published a paper on “Is Social 
Work a Profession?” At the present time 
social work is generally accepted as a profes- 


their degree of professionalization. 


sion, but there are many recent papers on nurs- 
ing as a profession, occupational therapy as a 
profession, dietetics as a profession, et cetera. 

In our middle class society the professional 
It is a role 
which carries more prestige than the role of 


role is considered a desirable role. 
the white-collar worker. The organizations of 
professionals, reflecting this, are not unions, 
but learned societies or associations. ‘The pro- 
fessional worker secures satisfactions from his 
professional status which are often not forth- 
coming in either his work situation or in his 
financial compensation. 

One of the distinctive characteristics of the 
professions for the individual is that the pro- 
fessional feels that he has a calling, Beruf. 
The professional person may and sometimes 
does describe himself as “dedicated.” Whether 
this is a result of long training, professional 
associations, et cetera, need not concern us. We 
may report, however, that for many profes- 
sional persons, “their work is their life.” Over 
and over again in our materials there are com- 
ments such as these: “I always wanted to be 
a doctor, I can’t imagine doing anything else.” 
Or from a teacher: “I always wanted to teach, 
[ love my work.” 

It is these characteristics of the professions: 
long training, desirable status, professional as- 
sociation, and the conception of his career as 
a calling, which make the adjustment problems 
of the professional worker in retirement differ- 
ent from the adjustment of other older work- 
ers. Since so much of the satisfaction of the 
professional comes from the status which he 
secures from his role and his professional asso- 
ciations, in his retirement he clings to this role 
and to these associations. On the other hand, 
the worker in industry may have other and 
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more general identifications than that with his 
particular occupation: as a worker, as a mem- 
ber of an ethnic group, or as a member of a 
given social class. He may already be among 
the “dispossessed” in terms of status so that 
retirement from the job situation may not rep- 
resent any marked stepping-down in the status 
hierachy. 

The professional worker has spent years in 
preparing himself for his specialty and he 
views his job as important, essential, and in- 
dividual. The skilled worker in industry even 
though he may consider his job as essential 
usually does not consider it and his experiences 
in it as unique to him. 

Important in the retirement of the profes- 
sional is the feeling of deprivation which so 
many report when they are away from work. 
It is rare to find an industrial worker whose 
work has come to be as much a part of his 
life as medicine is for the doctor or the role 
of community leader is for the Y. M. C. A. 
secretary. 

The professional worker and the non-profes- 
sional worker both face the problem of eco- 
nomic support in retirement. Up to quite re- 
cently, however, this problem has bulked larger 
for the non-professional groups (2, 4). Now, 
with current inflationary trends, the economic 
aspects of retirement are becoming increasingly 
important to professional persons. 

In general the problems of the professional 
worker in retirement are personal problems. 
How can he maintain his self-conception and 
his status, and how can he fill the void that 
comes with leaving, however willingly, a call- 
ing to which he has dedicated his life? 

All of the usual types of retirement which 
have been mentioned above, arbitrary retire- 
ment, the tapering-off of activity, slowing- 
down, the taking on of a lower level job in a 
heirarchy, and the adaptation of a less demand- 
ing position in another work situation, are 
available to professional workers and all: of 
them have been followed by some among the 
group of persons whom we have studied. 

In general we may say that where the in- 
dividual is offered a choice, as is the case with 


the physician, he chooses to taper off his activ- 
ity and to slow down rather than to retire from 
work completely or to take on a lower level job 
in a hierarchy or a less demanding position 
in another work situation. 


SUMMARY 


Retirement is a relatively new phenomenon 
in our culture. To understand the retirement 
experience, one must first consider the mean- 
ings assigned to work. These meanings of 
work have changed through time. For con- 
temporary man work is a way of earning a 
living, a duty and a right, and less clearly and 
universally, a privilege. 

A number of different kinds of retirement 
are available to professional persons. In gen- 
eral, where the individual is offered a choice, 
he prefers to slow down or to take a lower level 
job in another work situation rather than to 
retire from work completely. A detailed state- 
ment of the experiences of professional people 
in retirement will be made in a subsequent 
paper. 

REFERENCES 

1. Bartlett, L. W.: Compensation in the Professions. 
Association Press, New York, 1933, p. xiii. 

2. Clark, H. F.: Life Earnings in Selected Occupa- 
tions in the U. S. Harper and Brothers, New York, 
1937. 

3. Flexner, A.: Js Social Work a Profession? (An 
address before the National Conference of Chari- 
ties and Corrections). New York School of Phil- 
anthropy, New York, 1915. 

4. Friedman, M., and Kuznets, S.: Income from In- 

dependent Professional Practice. National Bureau 

of Economic Research, New York, 1945. 

Hughes, E. C.: Institutional Office and the Per- 

son. Am. J. Sociol., 43: 404-413, 1937. 

6. Tilgher, A.: Work: What It Has Meant to Man 

Through the Ages (Homo Faber) (Translated 

from the Italian by Dorothy Canfield Fisher) 

Harcourt, Brace and Co., New York, 1930. 

Wilson, L.: The Academic Man. Oxford Uni- 

versity Press, London, 1942. 


tn 


NI 





Submitted for publication February 28, 1952 
The senior author’s address is: 

Dr. Ropert J. HAviGHuRstT 
UNIVERSITY OF CHICAGO 
CoMMITTEE ON HuMAN DEVELOPMENT 
CHIcaGo 37, ILLINOIS 

















ate 


A Community Plans a Recreation Program 
for the Aged 


HELEN G. LAUE 


PLANNING for any community service always be- 
gins when someone sees a need and a lack of services 
to meet the need. In Chicago, those who first saw 
the need of aged people for recreational activity were 
social workers in public and private family agencies 
who were dealing, in the main, with problems of hous- 
ing, finance, or family relationships. They saw the 
loneliness and isolation of many older people whose 
usual occupations were no longer available to them, 
whose friends and relatives had died or moved away, 
or were too busy with other activities in which the 
older person was no longer needed. At about the 
same time, sociologists at the University of Chicago 
had taken a look at the significant increase of older 
people in the population and had been studying the 
problem of personal adjustment of older people. 

Something else had to happen, however, before com- 
munity planning began. The case workers reported 
their findings to a community wide planning body— 
in this case, the Welfare Council of Metropolitan 
Chicago. The facts were sufficiently arresting so that 
the Welfare Council sought funds to explore the 
problem further to see what could be done toward 
meeting these needs. The sociologists also sought 
funds for further study and services. The financing 
body told the sociologists and social workers to get 
together. In this case they did, and we had as a re- 
sult, the four year study demonstration and planning 
project—The Community Project for the Aged— 
under the sponsorship of the Welfare Council of 
Metropolitan Chicago. 

Planning for recreational and creative activities for 
the aged was only one part of this project, but it is 
important to note that in this case planning for recre- 
ation was an integral part in planning for all services 
and programs for elderly people in the community. 
Because the need for activity and companionship was 
so apparent, the first committee appointed by the 
project was a Recreation Committee. Membership of 
this committee cut across religious, racial and nation- 
ality groups. Professional workers were not limited 
to those in recreation agencies, but were drawn also 
from sociology, the professional arts and crafts, occu- 
pational therapy, institutional programs, religious 
bodies, the Public Library, the Art Institute and public 
and private family agencies. Later in its develop- 


ment the committee added professional workers from 
the educational field. Older people from the Bor- 
rowed Times Club and the Old Age Assistance Union 
were included in the Committee (1, p. 138). 

The committee considered the word “recreation” to 
include those activities and those relationships with 
other people which give meaning and value to the 
leisure of the individual. The Recreation Committee 
started out with the premise that leisure-time activity 
of persons over 60, as of other adults, will be deter- 
mined on the basis of interest. They were convinced, 
however, that some older adults had been so rejected 
by society in one way or another that they would need 
a more protected setting than the usual Art Institute 
or Park District activities, Great Books courses, or 
civic activity provided. The Committee knew from 
experience of its members that among the older people 
of Chicago there were: 

Those who had developed interests outside their 
work before retirement: 

Those who had developed no interests outside of 
their work, 

Those who had friends and continued to relate 
themselves effectively to other people; 

Those who had never developed ability to relate 
themselves effectively to other people or who had 
limited themselves to such a close circle that when 
this was broken they did not know how to make 
new friends; 

Those who because of physical disability, loss of 
family, friends, or money, or having to move into 
a new community, required opportunities for learn- 
ing new skills, acquiring new friends and new in- 
terests. 

The committee recognized also that some of these 
older people were able to get about without help, some 
were able to get about only with help, while some 
were home-bound and still others bedridden. Many 
were living alone, in a room or apartment, in residen- 
tial hotels, in “flop” houses. Others still had husband 
or wife or lived with children or other relatives. Still 
others lived in congregate living arrangements. The 
needs of all these people for creative and recreational 
activities and for human relationships were made the 
concern of the Recreation Committee. The committee 
saw its jobs as sixfold: 

1. Getting the facts about the older people in the Com 
munity and about the facilities, activities, and com 
munity resources available to them. 

2. Disseminating information about the activities and 
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facilities that were available so that older people, their 
families, and friends might know of these possibilities. 

3. Stimulating the imagination of older people, agencies, 
and “the average man” to the possibilities for the en- 
richment of life in later years. 

4. Encouraging the development of new activities, facili- 
ties, and services for older people. 

5. Providing for the training of professional and volun- 
teer workers with elderly people and for the develop- 
ment of leadership among the older people themselves. 

6. Securing the acceptance by the coordinating and plan- 
ning agencies of the community of continuing respen- 
sibility for planning an adequate program of recreation 
for the aged. 

These tasks could not be performed in one-two- 

three order but were interrelated. 

The committee’s fact-finding continued with a sur- 
vey of recreation programs offered to older people 
by public and private agencies and by voluntary or- 
ganizations formed by the older people themselves. 
The information gained was published as a “Fun after 
60” guide to recreation for older people. Copies were 
used for reference purposes by 60 branch libraries, 
go park supervisors, by case workers in public and 
private agencies, by clubs, and by newspapers to 
give information to older people. 
were made as more activities became available or 
By-products of the 
survey were the interest that was aroused in the de- 
velopment of new programs and the desire of the pro- 
fessional workers for an opportunity to discuss their 
common problems. 


Periodic revisions 


as other groups became known. 


The Recreation Committee, in response to this last 
request, conducted cooperatively with the Education 
and Recreation Division of the Welfare Council an 
institute for leaders of groups participated in by edu- 
cators, case workers, group workers, artists, and occu- 
pational therapists. Still later the Recreation Com- 
mittee cooperated with the University of Illinois to 
offer an institute on Group Work with the aged. 

The committee also served as a consultant on a 
survey of recreation in homes for the aged conducted 
by a Research Seminar of the University of Chicago, 
School of Social Service Administration. The com- 
mittee considered the needs of the aged in Chicago 
as they knew them in relation to the facilities and 
programs revealed by their survey. They found many 
gaps in the services. Most of the programs for older 
people were in settlements and community centers 
which clustered in a relatively small semi-circle around 
the center of the city. There were no special pro- 
grams operating on a daily basis and existing groups 
often met only once a month and not at all in the 
summer (I, p. 143). 

The wneven geographic distribution of the groups 
imposed further hardships, since many older adults 
could not afford carfare or did not have the energy 
to travel far. There were many neighborhoods in 
which the churches were the only possible meeting 


places, and, in 1947, not a single church had paid any 
special attention to the needs of the elderly. 

The study did not try to evaluate the quality of pro- 
grams, but observation indicated the need for more 
constructive and dynamic planning. Too often work- 
ers accepted the view that passive recreation was all 
that was possible. With the best of intentions, others 
“gave” programs to their older clients and never con- 
sidered the potentials for leadership within the group. 
Some agencies said there was no need to expand pro- 
grams, because nobody wanted them, not realizing 
that older individuals who feel isolated and rejected 
require special work to bring them into active partici- 
pation (1, p. 143). 

It was obvious that the abilities and potentialities 
of older people had to be dramatized in order to con- 
vince agency, board, and staff members that it was 
worth spending time and money to extend their serv- 
ices to this age group. Many methods were used to 
get this message across. One of the most effective 
was the annual “Fun After 60” Hobby Show. From 
its beginning in 1947, the Hobby Show was both an 
exhibit of arts and crafts which had been produced 
by older people and a demonstration of other activi- 
ties, such as dance, music, and drama. 

The Recreation Committee initiated the Hobby 
Show, but as early as the second year secured the co- 
sponsorship of the Chicago Recreation Commission, 
Chicago Park District, the Catholic Charity Bureau, 
the Jewish Federation, the Lutheran Charities, and the 
Federation of Settlements. The Recreation Commis- 
sion eventually assumed responsibility for central co- 
ordination and administration. The Hobby Shows 
provided opportunities for the use of other educational 
media, such as television and radio, newspaper stories 
and pictures. As a result of the Hobby Shows, the 
committee was able to introduce a section on older 
people’s programs in “Chicago at Play,” a well ad- 
vertised exhibit and demonstration presented by the 
Chicago Recreation Commission to the general public. 

Speakers at meetings of Community Councils, Adult 
Education Meetings, Union Conferences, and church 
gatherings presented the facts about older people as 
well as presenting the apparently novel idea that older 
people have recreational needs that can be met. 


Agencies and organizations in sections of the city 
where the needs were greatest were approached to see 
if they would undertake this new program. At the 
end of the first year, recommendations made by the 
Committee resulted in some community fund alloca- 
tions toward the salaries of part-time workers in Fund 
agencies. Other recommendations resulted in the 
Chicago Park District and the Recreation Commis- 
sion accepting more responsibility. The Park District 
not only did more work with the Hobby Show but 
encouraged the inclusion of older people in more of 
the park activities formed on an interest basis. More 
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groups set up specifically for older people were also 
organized in parks. From 1947 to 1950 the number 
of park district programs increased from 20 to 39. 
During the same period, the number of groups in 
settlements and community centers increased from 25 
to 43. 

Two housing projects and two suburban agencies 
developed new programs, as did five churches, three 
libraries and two YMCA’s. The total number of 
groups in the city increased from 54 to 104 in this 
sthree-year period. In 1947 there were no camping 
programs for the elderly; in 1950 five camps made 
special provision for older campers. On recommenda- 
tion of the Committee, the Chicago Recreation Com- 
mission accepted responsibility for sponsoring an an- 
nual conference of older people aimed at helping them 
improve their programs and their leadership tech- 
niques. 

During all this time, however, the only organiza- 
tion putting a sizeable amount of money and trained 
staff time into this work was the Jewish Community 
Centers, which had increased its staff from I to 4 
professional workers. Its pilot program is a con- 
stant demonstration of what can be done with well 
qualified staff giving full attention to this: program. 
One YMCA also has a full time professional staff 
member. All the other work was being done on a 
fraction of the time of a professional worker. 

Meantime the needs of the home-bound older per- 
son had not been entirely neglected. The Recreation 
Committee and the Volunteer Bureau worked together 
to meet the recreational needs of the home-bound, first 
through a friendly visiting program and later a senior 
citizens’ hobby center. 

The friendly visiting program is an attempt to pro- 
vide companionship for those who have become social- 
ly isolated and home-bound. This activity proved to 
be one of the most popular and appealing to the com- 
munity at large. Employed men and women enrolled 
for training in the evening, and the visitors requested 
monthly meetings to continue their education (1, p. 
157). Two training courses a year are held to keep 
an active group of approximately 125 friendly visitors 
at work. 

Friendly visitors, when their training course is 
completed, are assigned to agencies, and by them as- 
signed to visit older clients. The Agency assigns 
visitors only to older clients who have indicated a de- 
sire to have a visitor. Agencies using visitors include 
Family Agencies, the Department of Visitation of the 
Blind, the Home for Incurables, Homes for the Aged, 
Cook County Bureau of Public Welfare, and some 
community centers (1, p. 158). 

In 1950 the United Lutheran Social Mission Society 
requested that some of their church volunteers be in- 
cluded in the course with the understanding that the 
agency would supervise the activities (1, p. 158). The 
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Jewish Family and Community Service and the Cath. 
olic Charity Bureau developed their own Friendly 
Visitor programs. 

The friendly visitors and agency 
tinued to express concern about the need for signif. 
cant activity for the older people who were with. 
drawn or home-bound. Since this was a relatively 
unexplored field it was difficult to find out what these 
older people would like to do, or how we could teach 
the volunteer visitors arts and crafts which they, in 
turn, could make available to those visited. At 
this point we were offered a flower fund of a few 
hundred dollars set up at the Chicago Community 
Trust by a young woman at the time of her mother’s 
death. This was to be used to make life more pleasant 
for the infirm, lonely, older person (1, p. 150). 

As a result, the volunteer planning committee de- 
cided to set up an experimental demonstration to see 
what could be done in teaching arts and crafts to the 
home-bound (1, p. 159). In this planning also the 
membership of the committee was important. It 
included representatives of those organizations deal- 
ing with home-bound people such as the Central Sery- 
ice for the Chronically Ill, the Illinois Association for 
the Crippled, Inc., caseworkers, occupational ther- 
apists, and representatives of nursing home operators, 


workers con- 


The clinic, as it was called during its experiniental 
period, operated for four months in the spring and 
summer of 1950 at the loop YWCA. 
held once a week from 10:30 AM to 3:00 PM under 
the direction of a project staff member and a retired 
occupation.’ therapist. To the clinic came friendly 
visitors and nursing home operators. The friendly 
visitors brought to the clinic a selected group of older 
men and women. Other older persons came by them- 
selves, or with the assistance of a relative. The week- 
ly sessions gave everyone a chance to try his hand at 
a variety of activities. Emphasis was on activities 
that the older person could afford and could carry on 
by himself at home. With the counselling provided 
by the project, every older individual showed definite 
progress back into community life. Some went on 
to share in the programs of other community 
agencies ; others left, planning to put their new skills 
to use by making articles to sell. Nursing home op- 
erators and friendly visitors began to introduce what 
they had learned to the older persons who could not 
be brought to the clinic (1, p. 159). 


Sessions were 


The results of this experiment convinced the com- 
mittee that this kind of program was needed on a 
permanent basis in Chicago. In February, 1950, 
therefore, the program reopened as the Senior Citizens 
Hobby Center. It is operated by a special advisory 
committee under the sponsorship of the Volunteer 
Bureau of the Welfare Council. Here again the 
membership of the committee was important. Since 
the objective was now to develop the Center into a 
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RECREATION PROGRAM FOR THE AGED 


permanent community service, individuals from the 
community at large and representatives of such in- 
terested groups as the Federation of Women’s Clubs 
were included in this rw operating committee along 
with agency representatives. 

The program was offered on a fee basis to see if 
it would attract a greater variety of individuals. 
Scholarships were provided for those who could not 
afford to pay. In every case the problem was to 
help the person find the particular form or forms of 
activity that seemed worth while to him and was com- 
mensurate with his ability. Under its new advisory 
committee a plan for service to nursing homes was 
developed. 

Craft instructors are trained at the center by the 
occupational therapist. The Nursing Homes pay the 
Center a membership fee for setting up the program 
in the home and also pay for the services of the 
instructor and an additional charge for her super- 
vision by the occupational therapist. The craft in- 
structors are assigned to nursing homes and paid by 
the center. Other craft instructors who are volunteer- 
ing their services to groups of older people in 
churches, settlements, and mental institutions are also 
attending the center as students. The Center is now 
seeking funds to enable it to expand into a more ade- 
quate full time program with staff members qualified 
in the fields of group work, community organization, 
and counselling. 

One of the major and certainly the most trouble- 
some problem of the Recreation Committee was that 
of finding a community planning agency to assume 
responsibility for continuing community planning for 
recreation programs. This was necessitated by the 
fact that the Community Project for the aged was 
not a continuing agency. 

Faced with the fact that in Chicago there were as 
many persons 60 and over as there were children in 
the public schools, from kindergarten through high 
school, both the Chicago Recreation Commission, a 
public agency, and the Education and Recreation 
Division, a voluntary organization of the Council, 
accepted responsibilty for continuing planning in this 
field. In 1951, following the receipt of the recom- 
mendations of the Project in its community plan for 
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older people in Metropolitan Chicago, these two plan- 
ning bodies proposed a joint Committee on Recreation 
for the Aged with staff of both agencies assigned to 
work with the committee. 

We are now assured that planning on a community- 
wide basis will continue. This new committee has 
some new facts to consider in the report of the pro- 
ject’s study of needs of 552 older people known to the 
public and private family agencies in Chicago and in 
the reports of the staff members working with the 
many varied types of groups. It has the request of 
the older people themselves as a resi.: of their con- 
ferences for a continuing planning committee of its 
own. It also has a new statement of its functions in 
the recommendations of the Community Plan. As 
the joint committee begins to work on these recom- 
mendations, we know the plan will contir.ue to change 
and grow. I have tried to indicate by this description 
of our planning in Chicago the dynamic nature of 
planning. 


SUMMARY 


Community planning requires a plenaning group 
widely representative of agencies, organizations, and 
individuals concerned with the development of a recre- 
ation program for the aged and those with knowledge 
in the fields of group work, recreation, and education. 
The make-up of the committee must be responsive to 
changes in the situation in the community. The Com- 
mittee will a:,0 want to relate itself to other planning 
bodies in the community—both those concerned with 
recreation for all ages and those concerned with other 
problems of the aged. 

The various aspects of the planning process are 
outlined. 
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Geriatric Nursing Programs in Schools of Nursing 
BEVERLY C. ANDRE 


In order to serve modern society effectively, the public health programs, and 3 were postgraduate pro- 
professional nursing curriculum must be dynamic in grams in nursing education. 
its technologic content. There is an awareness among Analysis of Responses to the Questionnaire—Ip 
nursing educators that the aged patient population in the analysis of the material submitted by the contacted 
general and special hospitals has increased in the past schools of nursing, Greenfield’s dissertation, “Geri- 
ten years. As the nursing care for the aged patient atrics in the Curriculum of Nursing Schools,” (2) 
differs from that of other age groups, the introduction and the publication by the Subcommittee on School 
of geriatric nursing into the curriculum has been Data Analysis, “Nursing Schools at the Mid-Century,’ 
recommended. Whereas education, social service, (4) served as the principle guides for evaluation of 
dietotherapy, medicine, and public health were study- the qualitative factors within the various programs. 
ing various problems concerned with aging and the The reports received showed that there was consid- 
aged, nursing was considering a certain aspect of erable agreement among the nurse educators that the 
care related to the prevention of illness, the treatment following theoretic items were suitable in any course 
of disease, and the promotion of health among senile or courses that included geriatric nursing. 


individuals. 1. A consideration of the problem of aging and 

Purpose and Plan of Investigation—The purpose of the aged. 
this study (1) was to investigate the content of geri- 2. The social economic factors affecting the sene- 
atric nursing courses in a selected group of nursing scent and senile individual. 
schools so as to: 1) compare the variation in course 3. The emotional, mental, and physica) aspects of 
content in these schools; 2) consider the basic like- late maturity. 
nesses in the geriatric nursing courses; 3) determine 4. The emotional, mental, and physical aspects of 
the extent of inclusion of clinical instruction in the the senescent period. 
nursing program; and 4) analyze recommendations 5. The emotional, mental, and physical aspects of 
made by.nursing educators of the contacted schools. senility. 

Preparation of the Questionnaire—In preparation 6. The nutritional needs of the geriatric patient. 
of the questionnaire, certain aspects of the fields of 7. The more common diseases among the aged, in 
medicine, dietotherapy, public health, vital statistics, cluding particularly cancer, diabetes mellitus, 
and population trends were considered as having a cardiovascular diseases, arteriosclerosis, hyper- 
definite relation to the problem. Literature in the tension, arthritis, and accidents common to the 
fields of medicine, nursing, and social science, wherein aged. 
problems of the aged were presented, served as a Of the participating schools, 43, or approximately 


basis for the selection of the questionnaire items. Nine 35 per cent, indicated that the foliowing items were 
of the items in the questionnaire were concerned with not included: 1) the historical background of the 
the subject matter that might be included in a course problem including the recognition of the organizations 
or courses wherein geriatric nursing could be appro- that have been concerned with the care of the aged; 


priately taught. and 2) medical research that has extended life ex- 
The normative survey method with the use of a_ pectancy. 

questionnaire was selected to contact 160 schools that Among the 71 hospital schools of nursing (table 1), 

were recommended by various national nursing organ- 35 chose medical nursing as the single subiect in 


izations for accreditation by the National Nursing which to include geriatric nursing, while 7 of these 
Accrediting Service—1949 (3). Of that number, 126, schools offered an independent course and 29 chose 
or 79 per cent, responded. However, only the re- the multiple course approach to the material. Of the 
ports by 123 schools, or 77 per cent, were included 33 collegiate basic schools of nursing (table 1) 9 
in the investigation. The selected schools represented selected medical nursing as the course in which t 
71 hospital schools of nursing, 33 basic professional present geriatric nursing, while 2 had an independent 
collegiate programs, 23 programs in public health course in the subject and 22 used the multiple course 
nursing for graduate nurses, and 11 postgraduate pro- approach. (table 1). The report from the 23 public 
grams in nursing education. Twenty-five states, 2 health nursing programs for graduate nurses (table 
territories, and the District of Columbia comprised 2) showed that 13 chose the introductory public health 
the geographic distribution. Of the 34 schools that nursing course as a means of presenting geriatric 
did not respond, 20 were hospital schools of nursing, nursing. One of the public health nursing programs 
6 were basic professional collegiate programs, 5 were offered an independent course and Io selected the mul- 
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tiple course approach. Six of the 11 postgraduate 
programs in nursing education (table 2) used the 
single course as a means of introducing geriatric 
nursing into the curriculum (medical nursing in 5 out 
of 6 cases). The independent course in geriatric 
nursing was offered by 1 of the 11 postgraduate 
schools while 4 chose the multiple course approach. 
The reports from all 4 classifications reveal that 
clinical experience and instruction were not as com- 
pletely established in the curriculum as the theoretic 
Seventy-five per cent of the 
hospital schools of nursing, 76 per cent of the coilegi- 
ate basic professional programs, 31 per cent of the 
public health programs for graduate nurses, and 34 
per cent of the postgraduate programs in nursing edu- 
cation that offered geriatric nursing theory had clinical 
The inte- 
grated method was most consistently chosen in both 
the theoretic and clinical experience areas by the 4 


phase of the subject. 


experience and instruction in the subject. 


classifications. 

This study indicated that geriatric nursing was 
most frequently introduced into the 
medical nursing, or a similar public health nursing 
course, and that further expansion ef the subject was 
accomplished through integrating the material in other 
appropriate clinical nursing subjects. Clinical experi- 
ence and ward instruction in geriatric nursing were 
not included in 76 per cent of the 123 selected schools. 


curriculum in 


Recommendations —The evidence given by the 
selected schools, the nature of the subject, and the 
belief among nursing educators that a certain element 
of individuality should exist within each nursing 
school suggest certain recommendations for a geriatric 
nursing program. 

It is recommended that the basic geriatric nursing 
material be taught in medical nursing or the hasic 
public health nursing course. The medical aspects of 
geriatrics could be included in the course in medicine. 
This latter recommendation would probably hold true 
only in the 2 basic professional programs. 

It is suggested that wherever clinical facilities and 
faculty preparation permit the geriatric nursing pro- 
gram be extended into other suitable clinical nursing 
areas so as to teach preventive and rehabilitative con- 
cepts (5), to demonstrate individual differences that 
arise because of the age factor, and to present the 
patient-centered i¢elogy in all nursing care. 

It is further 1..:ommended that clinical instruction 
in geriatric nursing be an integral part of each clinical 
experience area wherein application is appropriate. 

In the social science courses, the student should be 
given a fundamental notion of man’s true nature so 
as to develop an understanding of the continuity of 
one part of man’s life with another. 


Finally, it is suggested that the faculty be given 
an opportunity to study geriatric nursing through 


university and college courses, intrainstitutional educa- 
tion programs, institutes, and workshops. 

Research studies are needed to determine a definite 
time assignment in the theoretic and clinical experi- 
ence areas of geriatric nursing in order to establish 
clearer concepts of the most adequate clinical nursing 
areas in which to include geriatric nursing, to postu- 
late positive programs in preventive and rehabilitative 
geriatric nursing care, and to establish more complete 
clinical experience and instruction programs. Studies 
concerned with student practical nurse education and 
experience in geriatric nursing will be dependent upon 
the research findings of the studies of the professional 
nurse education in this field. Continued experiment 
with the team assignment within the individual hos- 
pital or social agency training or hiring practical 
nurses is essential. 


SUMMARY 


An understanding of the nature of aging and the 
aged, together with certain fundamental principles 
that should guide the nurse in caring for an older 
individual, would seem to be the present goal in 
geriatric nursing courses. In making geriatric nursing 
an integral part of other nursing courses, the tendency 
to segregate the aged is eliminated, thereby fostering 
a continuity among all adult age levels. 
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Report of the 
Fifth Annual Scientific Meeting of the Gerontological Society, Inc. 


IRVING LADIMER 


Scientific and technical sessions of the fifth meet- 
ing of the Gerontological Society, some held jointly 
with the Division on Maturity and Old Age of the 
American Psychological Association, September 5-7, 
in Washington, D. C., attracted over 400 delegates 
and participants. The program may be divided topical- 
ly into biologic and medical aspects of aging; psycho- 
logic processes ; health services ; economic issues; wel- 
fare and education; and recommendations for re- 
search. 

This report follows the form of the Final Report 
of the International Congress (Journal of Gerontol- 
ogy, Apri! 1952, Vol. 7, No. 2) in that the material 
is topically organized. Abstracts of papers for this 
meeting were published in the program and in the 
Journal (July, 1952, Vol. 7, No. 3) and in the Ameri- 
can Psychologist (July, 1952, Vol. 7, No. 7). Refer- 
ence may be made to these summaries, listed by 
author, corresponding to the names parenthetically 
cited in the body of this report. Asterisks signify 
that no abstract appeared in the program. 


I. POPULATION TRENDS AND CONCEPTS 
OF AGING 


Basic to problems of aging is the simple statistical 
fact that as a nation we are growing older. The gen- 
eral population increase is matched by a more than 
proportionate increase in the senior segment. 


Demographic Aspecis 

In 1900 between 4 and 5 per cent of our population 
was age 65 and over; today the estimated 13 million 
persons in this age group constitute 8.5 per cent. 
By 1960 there will be another 4 million Americans 
over 65 years of age and, in another generation, per- 
haps 10 per cent of our population will be considered 
old by chronologic measure. This continuing trend 
is largely the result of improvements in mortality and 
the recent rise in birth rates associated with World 
War II. Immigration, which tended to keep the 
population relatively young, has slackened consider- 
ably (Sheldon). 

An historical approach considered differences in 
mortality rates of selected age groups in different 
eras. The outstanding effect of medical science in 
the past fifty years has been the tremendous increase 
in life expectancy. Until recently, major potentials 
for increase in longevity have applied mostly to in- 
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dividuals in the first fifty years of life; today the 
situation, although still favoring younger groups, is 
measurably apparent for older individuals (Lewis), 

The validity of census data was raised. Totals and 
trends are no better than the basic information from 
which derived. It is known that many reports and 
census interviews, and consequently statistics on birth, 
death, and age, are incomplete and inaccurate because 
of inability or unwillingness to disclose proper age 
(Williamson). 


Life Cycle and Aging 

Concepts: A theoretic view of the aging syndrome 
presented aging as a manifestation of intrinsic and 
extrinsic environmental factors and 
physiologic and organic units. Under this theory, 
so-called normal aging is in reality an expression of a 
series of underlying chronic and acute degenerative 
processes, rejecting the popular notion that aging 
phenomena are normal. The ultimate aim of ger- 
ontology is to restore and maintain the organism at 
its full peak of youthful, structural, and functional 
vigor by minimizing environmental which 
cause chronic degenerative disease (Perlman). 

Another theoretic interpretation of the human life 
cycle criticized the unwarranted emphasis 
on the importance of youth, sexual fertility, and 
physical ability. This emphasis leaves little place in 
a mobile and aggressive society for individuals in the 
“post-reproductive” period of life. It is postulated 
that it may well be the function of older members of 
our society to preserve culture, maintain the annals 
of history, and generally preserve the judgments, 
skills, instruments, and characteristics of our civiliza- 
tion (Linden and Courtney). 

Life Span: In considering the life span of man, 
it was noted that death from disease effectively pre- 
cludes a determination of the number of years that 
man can possibly live. Few if any deaths can be 
attributed to old age itself. The true longevity of 
man on a mass scale should be studied. The west 
north central states, which comprise the region of 
greatest longevity in the United States, provide the 
best opportunities for studying the upper limits of 
life (Ginzberg and Olsvary). 

Research on a one-celled organism, Tokophrya in- 
fusionum, indicates that both length of life and re- 
productive ability improved when individuals were 
underfed and intermittently starved. Overfeeding 
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lowered reproduction rates and shortened life spans 
drastically. Populations of these organisms kept on 
long periods of hunger with periodic introductions of 
food were able to survive and reproduce for longer 
periods, creating vigorous and thriving cultures 
(Rudzinska). 

Age-Disease Relations: Two reports comparing 
course of disease in rats and in humans noted that 
diseases of rats may be chronic in nature and in many 
instances were similar to human diseases. The rela- 
tionship between the development of such disability 
and of chronologic aging presents somewhat the same 
problem in rats as in man (Berg, Lester, and Simms). 
On the other hand, these studies indicated that age 
itself is apparently a larger factor in death than the 
accumulation of pathologic conditions throughout life 
(Simms, Berg, and Lester). 

Creativity: Ability to succeed in creative fields 
varies with age. For most creative work, it may be 
generalized that an individual’s maximum production 
for highest quality output usually occurs earlier than 
output of less distinguished work; that rate of good 
production usually does not change much in middle 
years. The decline, when it comes, is gradual at all 
the older ages. Production of highest quality tends 
to fall off not only at an earlier age but also at a 
more rapid rate than does output of lesser merit. 
The creative peak for the majority of great men 
analyzed occurs, in physical and biologic science and 
in the arts, before age 40, sometimes even in the 20’s. 
Modal ages for successful athletes parallel averages 
of those who have achieved intellectua! greatness. 
Positions of administrative academic supremacy, such 
as college president, of political leadership, and in 
industrial and commercial endeavor, are usually at- 
tained in the later years (Lehman). 


II. BIOLOGY AND MEDICINE 


Age-Disease Relationships 

Discussion in this area emphasized the close rela- 
tionship between the chronic diseases and the aging 
process. Studies of admission data on almost 17,000 
patients to a General Medical Service indicated that 
coronary thrombosis, diabetes, obesity, and hyperten- 
sion occur in combined diagnoses more frequently 
than can be expected by chance. This, however, does 
not appear to be true of rheumatoid arthritis and 
asthma. A comparison of age profiles of hospitalized 
patients with those of the general population demon- 
strated a consistent decrease in resistance to disease 
during adult life (Davies). The prevalence of 
diabetes mellitus increases with age, and among. the 
older population the rate may exceed 6 per cent. 
Diabetics who were diagnosed at the younger ages 
are now living out their full life span, and incidence 
among persons over 45 is recognized to be higher 
than among the younger age groups (Krag). 


Studies on the relationship of disease and age in 
animals showed that older guinea pigs have more 
spontaneous cancers than young animals and it is 
easier to induce the disease in the old animals. Young 
animals were generally not found to have tumors 
of the breast or skin nor were they usually susceptible 
to stomach tumors or ovarian cysts (Rogers). Alter- 
ations in the blood serum pattern of dogs with malig- 
nant tumors display characteristics similar to those 
in humans with the same diagnosis. Increased amounts 
of globulin are found in both dogs and humans in 
the presence of a neoplasm (Parfentjev and 
Whitney). 


Physiologic Aspects 

Structural Changes: Continuing research on the 
various components of the body in different age 
groups reveals a number of structural changes with 
aging. There is a striking increase of body fat 
during the period of maturity, the values in men 
ranging from about 10 per cent at age 20 to 25 per 
cent at age 55. Men of standard weight, by height 
and age, differ markedly in their fat content, statistic- 
ally a “normal” feature of aging (Brozek and Keys). 

Changes in bone structure were observed in the 
hand by radiographic methods. Growth of bone in 
the hand may be determined up to the seventh decade, 
after which there is a progressive decrease in minerals 
of the bone, indicating progressive aging (Bohatir- 
chuk). 

Age changes in cellular structure were noted in the 
difference in the patterns of mitochondria. These 
small rod-shaped structures are evenly dispersed in 
younger organs, but in older ones, the arrangement is 
disrupted, giving an appearance of loss of intralobular 
polarity (Andrew and Kurtz). 

Observations on the cardiovascular system indicate 
that, in terms of the elastic behavior of living tissues 
and the interrelationships of vessel dimension, there is 
yet no basis for the explanation that the walls of 
muscular arteries “stiffen” with age. Estimates of 
pulse wave velocity, made by means of an electronic 
tapping device, showed an increase in velocity with 
age only within a limited pressure range. Major 
changes in the relation between velocity and pressure 
occur in individuals under 40 (Landowne). 

In studies of refrigerated tissues of human aorta 
treated with hydrochloric acid and sodium hydroxide, 
it was noted that the albuminoid fractions combined 
with equal amounts of sodium hydroxide, regardless 
of differences of age or pathologic condition, but that 
the albuminoids from arteriosclerotic and aged aortae 
combine with larger quantities of hydrochloric acid 
than do those from relatively normal or younger 
organs (Miller and Kraemer). Other investigations 
on the tissue of the aorta showed an increase in the 
albuminoid portion containing collagenous, reticular 
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and elastic fibers with age (Kraemer and Miller). 

Studies on the serum lipid pattern in persons over 
65 showed that women as a group had higher serum 
lipid values than the men in all except the neutral 
fats. The ratio of total cholesterol to lipid phos- 
phorus was equal in both men and women (Gertler 
and Oppenheimer). Cholesterol not 
affected and there was a marked decline in the num- 
ber of very small fatty particles following a diet of 
moderately large doses of lipotropic substances in 


levels were 


persons with atherosclerosis, compared with apparent- 
ly healthy individuals over the age of 50 (Labecki). 
Research to determine pos- 
restitution of the 


Functional Changes: 
sible changes in psychosensory 
pupillary response to light indicates significant differ- 


ences between young and old subjects. Response of 


the fatigued pupil to psychosensory — stimulation 
changed markedly with increasing age. Variation 
between the oldest and middle-aged groups was 


greater than between middle-aged and youngest, in- 
dicating that modification in sensory restitution be- 
comes more apparent in later life, about 
(Kumnick and Misiak). Visual function 
decrease with age at about the same rate as other 
sensory and motor functions. The functional 
tionship between foveal Critical Flicker 
and age was found to be linear and negative (Cop- 
pinger ). 


age 70 
seems to 


rela- 
Frequency 


Nervous function changes were observed 
by ‘comparing the results of tests of simultaneous 
tactile stimulation in institutionalized adults aged 40 
to 96 and children aged 3 to 6. Types and per- 
sistency of perceptual errors of older normals varies 
with age; patterns of error for those over 65 resemble 
those of children. Such perception is most “faulty” 
at the beginning and end of the life span, paralleling 
other measured functions of the nervous system 


(Bender and Green). 


system 


In the area of brain activity, electroencephalogram 
recordings indicate a greater incidence of slow waves 
among older people. Greater changes were found, 
including a higher percentage of abnormal encephalo- 
grams, in normal males from 80 to 94 than in those 
from 65 to 80. Although slow waves predominated, 
fast rhythms were frequent with resultant irregular 
brain wave patterns (Obrist). Other evidence that 
nervous system function decreases with age is found 
in measurements taken at the wrist, elbow, and axilla 
of 175 males. Conduction velocity of motor fibers 
of the left ulnar nerves decreased with age, beginning 
as early as the fourth decade (Norris, Shock, and 
Wagman). 

Electrocardiographic studies of normal young and 
middle-aged men indicated a greater degree of oxygen 
deficit in the inner layers of the heart among the 
older men following moderate exercise. Thus, dif- 
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ferences in electrocardiographic response to exercise 
is related to the known decrease of physical fitness 
with age (Simonson). 

Metabolic changes are apparent with increasing age, 
Over the age of 4o there is a gradual reduction jn 
the amount of oxygen required under conditions of 
rest. 
age groups. 
to a reduced uptake of oxygen in the lungs of older 
people rather than to any changes in the amount of 
(Shock 
cerebral blood flow 


These values vary, however, even in the older 
Reduction in basal metabolism is ascribed 


air breathed in and Yiengst). Increased 


and decreased cerebral vascular 
resistance were noted in elderly patients with cerebral 
arteriosclerosis with or without hypertensive vascular 
disease. The changes were not as marked as those 
observed in younger patients without cerebral vascular 
disease. Oxygen utilization in the brain did not in- 
crease with increased COz inhalation, suggesting that 
the administration of cerebral vasodilating agents to 
such patients to improve oxygen supply would appear 
to be unwarranted (Fazekas and Bessman). 

Further reflections of alterations in the body’s func- 
tioning are seen in the fact the rate of blood perfusion 
through the tissues declines with age, with the great- 
est decrease generally occurring between age 18 and 
25. At 18 the average rate of perfusion is about 25 
ml. of blood per liter of tissue per minute, gradually 
falling off until it reaches about 10 ml. in middle age, 
approaching 5 ml. in the 60 to 70 age span, which is 
not much above the point at which gangrene can 
develop (Jones). 

Animal studies on functional changes within the 
body reveal that the rate of oxygen uptake of thymus 
suspensions of rats decreased as body size increased 
With 
respect to size and condition of thymus, respiratory 
activity varied with its state of involution. In cases 
of adrenalectomy which approximately doubled the 
thymus weight, there was no effect on the respiration 
in larger sized animals (Birmingham and Desbarats). 


and was less well maintained in larger animals. 


Tests on young, middle-aged, and old rats to de- 
termine changes in adrenal cortical f-nctions by the 
administration of cortisone, epineph: ‘ie, and ACTH 


indicated that there were no statistical age differences | 


in responses to the first two substances. Young 
and old rats had a greater fall in the circulating 
eosinophils after administration of ACTH than did 
iniddle-aged rats. With respect to age differences in 


output under unstimulated conditions, old rats put out | 


less cortisone-like substances than middle-aged rats, 
which in turn released more than young rats. Older 
rats evidently have a greater sensitivity to larger doses 
of cortisone, as evidenced by the fact that a larger 
number of old rats treated with cortisone died earlier 
upon cessation of therapy than middle-aged or younger 
ones (Grad, Sher, and Symchowicz). 
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III]. PSYCHOLOGY 


Psychologic Processes 


The accepted concept that intellect begins a gradual 
decline commencing in early maturity was challenged. 
Studies of over 1,000 prison inmates shcwed that 
general intelligence reaches a peak and remains fairly 
constant until the end of life or the onset of senility. 
Comparing the prison group with findings reported 
by Wechsler, it was noted that for both groups per- 
formance ratings drop off, but with respect to verbal 
abilities the combined trend for the prison data is 
to rise from age and to fall from that 
point on; Wechsler’s verbal average holds fairly well 
to about the age of 4o and then it falls. Wechsler 
notes little difference in the amount of general cul- 
15 and 55, while the 
5 year old people seem to 


15 to 55 


tural knowledge of 
prison data show that 5 

have more cultural knowledge. 
and hearing should not be given weight in testing 


persons 
Tests of speed, vision, 


intelligence of older subjects (Corsini and Fassett). 

On the other hand, it was found that elderly sub- 
jects are almost invariably slower and less accurate 
than younger people in simple tests of adding columns 
of figures. Loss of speed is intimately involved in 
aging of the nervous system; thus elimination of the 
time element from psychometric indices would seem 
to neglect important psychologic and psychophysiologic 
data. However, reductions in physical and physiologic 
capacity may be merely a reflection of lack of interest 
and stimulation (Birren, Allen, and Landau). 

Correlations of Rorschach findings with physiologic 
changes due to aging in terms of the functioning of 
the vascular system, excretory system, and the cen- 
tral nervous system showed no significant relation- 
ships in either the vascular of excretory systems. 
However a significantly greater number of general- 
ized abnormal electroencephalographic recordings was 
found in subjects with low perceptual clarity. Pa- 
tients with EEG records evincing focal disturbances 
showed no differences in perceptual clarity (Frost, 
Thaler, Busse, and Shy). 

Two studies of the relationship of aging to per- 
formance and attitudes of airplane pilots indicate that 
not only do physical and sensory capacities seem to 
be adversely affected, but motivation for learning and 
applying new skills and even relations with co-workers 
decline with age. Ineffective behavior seems to be 
a direct result of increasing susceptibility to fatigue 
(Miles). On the other hand, no statistically signifi- 
cant relationship between age and accidents was dem- 
onstrated. Age is a factor when complicated tasks 
must be performed against a limited time, but ability 
of the pilot to perform efficiently depends less on 
specific psychophysiologic change than is generally 
supposed (McFarland). 


Personality Changes 


The effect of conscious and unconscious influences, 
attitudes and behavior, and life history on the later 
years was considered. In a group of hospitalized 
patients and a group of outpatients over 60 years 
of age it was found that there is a definite shift of 
religious activity with less participation in church 
and church functions, although no change in religious 
belief. Interest in sex remained. Among aged women 
more than men sexual frustration is a very important 
Attitudes 
children were largely unconsciously determined, rep- 
resenting the end product of lifelong experience in- 
fluenced by dependency-hostility conflicts 
Barnes, and Silverman). A pronounced difference 
in attitude toward health, recreation, home and family, 
self-confidence, adjustment, interpersonal 
relations, and standards of conduct was noted between 
young and old normal individuals as measured by a 
psychosomatic inventory (Srozek and Keys). 


anxiety-producing factor. toward grown 


(Busse, 


emotional 


Certain factors in a patient’s life history (educa- 
tion, occupation, and the extent of indulgence in 
alcohol) representing personality integration 
seem to be related to the development of psychosis 
with cerebral arteriosclerosis, as found among patients 
in a mental hospital. Few highly educated individuals 
and a preponderance of those with little education, 
few professional and white-collar persons and more 
labors and draftsmen have this psychosis (Epstein 
and Naiman). 


poor 


Adjustment to Aging 


The older person in the general population seems 
to be able to adjust to his advancing years, as indi- 
cated by a number of studies. Among a group of 
persons of varying social and economic status, con- 
sidered by their peers to be well-adjusted, continued 
participation in the community, good health, and pre- 
retirement behavior patterns were factors contributing 
tc enjoyment of later life and adapting to retire- 
ment (McNulty). A group of alumni of a State 
college attributed enjoyment of retirement to hard, 
happy, and continuous work throughout adult ‘life 
and favored flexible retirement in accordance with 
physical conditions (Britton). Similar findings were 
noted in an institutionalized population, indicating that 
a happy old age could reasonably be achieved if the 
individual had generally engaged in hard work over 
long hours of time and had rather limited social 
activity and a religion-oriented life (Blake). 

In contrast, institutionalized persons in county 
homes in the midwest were reported to be forlorn 
znd hopeless, living in an inner and outward atmos- 
phere of depression, loneliness, resignation, and social 
isolation, looking backward rather than forward 
(Olsvary). However, institutionalization seems to 
have some good effects, for contrary to prevailing 
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opinion it was found that men and women living in 
institutions have fewer complaints about physical and 
mental illness than those living in their own homes. 
Men complain less than women, perhaps due to the 
fact that they accept institutional care more readily. 
Although there is an increased susceptibility to disease 
among the aged, the decrease in complaints may re- 
sult from a higher threshold of pain, difficulty in 
reporting symptoms, or acceptance of poor health 
as a concomitant of aging (Tuckman, Lorge, Stein- 
hardt, and Zeman). 

Improvement in adjustment of institutionalized per- 
sons was noted after participation in activity pro- 
grams, while lack of opportunity for participation re- 
sulted in an increased tendency toward withdrawal 
and self-isolation (Donahue, Hunter, and Coons). 

For older persons in the general population, activity 
programs tend to be of a sedentary nature, with or- 
ganized recreation of relative unimportance. Reading, 
working in and around the house and garden, and 
listening to the radio take up most of the leisure 
time of the studied group, with hobbies of minor 
importance (Webber). 

Discussions of methods of testing the quality of 
adjustment to old age pointed out that while the 
Rorschach test may be used as a valid measure of 
the integrity of the personality structure, it is not 
a sensitive index of the individual's behavior in a 
social situation (Wenar). The Cornell Medical In- 
dex, in conjunction with a supplementary health 
questionnaire, were found to be valid tools for 
approximating the health status of large groups of 
old people, although there is need for revising both 
questionnaires to reflect better the particular health 
problems of the aged (Steinhardt, Zeman, Tuckman, 
and Lorge). 


IV. HEALTH SERVICES 

Problems of chronic illness associated with aging 
and characteristic needs of older people for medical 
attention require special and different treatment on 
the part of physicians and institutions. 


Medical Practices 


Cardiovascular Disease: Diagnosis and treatment 
of heart disease in institutionalized aged men and 
women at one center have concentrated on clinical and 
pathologic characteristics of coronary conditions in 
aged individuals in order to differentiate them from 
similar manifestations among young individuals. Diffh- 
culties of proper diagnosis and the high incidence of 
complications distinguish the older groups. There is, 
however, a remarkable ability of the injured myo- 
cardium to recover from serious injury (Gerber, 
Storch, and Zeman). At the same Home, work is 
proceeding on the use of various drugs in the treat- 
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ment of older patients with cardiac 
(Storch and Tang). 

With respect to mental patients, the use of metrazo} 
for arteriosclerotic cases was found quite effective, 
Mental state of psychotics improves, appetites become 
better, there is less fatigue and a general advancement 
in physical and mental behavior. At this stage there 
has not been opportunity to determine what metabolic 
or other changes are made by use of metrazol (Kat- 


zenelbogen and Fong). 


arrhythmia 


Liver Function: 
ing institutionalized aged persons indicated that gen- 
erally there is no clinical evidence of disturbed liver 
function among older people, but liver function tests 
demonstrated various deviations from normal, with 
greater incidence of increased sedimentation. These 
modifications may be related to nutritional deficiency 
or gastro-intestinal changes in digestion and absorp- 
tion (Sorter). Poor nutrition in older persons was 
pointed to as a primary cause of liver damage, a 
matter of considerable importance in geriatric pa- 
tients. Dietary habits of older people change from 
consumption of proteins to more carbohydrates in the 
form of sweets and starches, resulting in protein 
deficiency. Nutrition therapy directed at the liver 
to remove abnormal fat deposits may be indicated 
(Pomeranze, Migden, and Dubovsky). 


Another study of diseases affect- 


Surgery: Surgical aspects were considered in the 
management of gangrene which may result from peri- 
pheral vascular disease, arteriosclerosis, or diabetes 
among older people. In a study of midthigh amputa- 
tions made among bad-risk patients, almost all of 
whom were in the older age groups, surgical compli- 
cations reportedly arose because of delay and poor 
timing of the operation frequently due to overcon- 
servatism and dependence on antibiotics and toe oper- 
ations. In those patients without obvious ascending 
infection or marked thrombosis, results are generally 
good if the amputation stump is not left open but is 
followed by tight or loose closure. Anesthesia by 
freezing, with tourniquet, and similar procedures are 
contraindicated because they may lead to excessive 
trauma, thrombosis, and stump breakdown (Carp). 

More attention must be given to preoperative prep- 
aration for surgery on older persons, particularly for 
cancer and other diseases of later life. Blood volume 
estimated on over 1,800 patients in a general surgical 
service, including 40 per cent over age 60 and 17 
per cent over 70, demonstrated that decrease in blood 
volume was not sG much due to advanced age as to 
decreased physical activity and to any disease if pres 
ent (Walker). 


Medical Care 


Individual differences capacity, 
needs on the part of older people call fc 
and specialized institutional supervision and noninstt- 
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tutional care, such as home and community service. 

Institutional Arrangements: One hundred hospital- 
ized assistance clients of a county welfare agency 
were studied to find out whether it was possible to 
predict which older persons are likely to need hospital 
care. Although average age of the patients was about 
75, about one-third were able to live alone both be- 
fore and after hospitalization, another one-third re- 
quired treatment for heart and related diseases, and 
the balance needed care for a variety of other ail- 
ments (Yanacek). 

Many elderly people are hurriedly placed in mental 
wards or hospitals when their conditions are due to 
nutritional deficiencies, overmedication, alcoholic in- 
toxication, Care provided 
under such circumstances is generally inappropriate. 
Only 20 per cent of cases sent to a State mental 
institution were found truly psychotic after 3-day 
observations in a detention unit. Proper evaluation, 
classification, rehabilitation, and placement the 
chronically ill, infirm, and the aged can prevent fur- 
ther mental and physical deterioration and aid in re- 
lieving overcrowding of mental institutions (Tutles). 


or emotional hysteria. 


of 


In recognition of the increase in emotional illness 
accompanying the lengthening life span, consideration 
is being given to providing psychiatric treatment to 
older people that may prove beneficial within a rela- 
tively short time. Since for old people, psychiatric 
work is limited by the short span of years remaining 
and paucity of physical and mental resources, methods 
for conserving psychiatric facilities without denying 
reasonable care are needed. An experimental pro- 
gram of brief, spaced, short-term psychotherapy in 
a home for the aged has met with some success. It 
is premised on the belief that loss of resources among 
the aged arouses feelings of helplessness, setting up 
patterns of dependency upon a parental figure—a role 
which could be adopted by the psychiatrist. Only 
seven and one-half hours of psychotherapy given over 
a 2-year period were able to change behavior so that 
patients could remain at the home when transfer to 
a mental hospital had seemed the only solution (Gold- 
farb). 

Rehabilitation training for institutionalized persons 
was also recommended. Hospitalized patients in their 
seventh and eighth decades suffering from several 
psychoses were found to benefit from such treatment. 
They were able to return to their own homes and 
achieve minimum self care with some family super- 
vision. Psychosis is an obstacle, but not insurmount- 
able (Lakritz and Fensterheim). 


Extra-institutional Care: Experience in rehabili- 
tation work emphasizes that in treating the aged there 
has been little or no coordinated research in the 
Psychosocio-economic aspects of chronic disability and 
the aging processes. Comprehensive geriatric diag- 
nostic and evaluation service are essential. To achieve 
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this goal a cross section of the aging population must 
be studied toward formulation of a total program ap- 
plying all knowledge developed in gerontology. The 
program should stress disease prevention and rehabili- 
tation followed by counseling and retraining to re- 
turn the individual to an active role in his community 
(Rusk and Dacso). 

Practical suggestions for carrying out preventive 
and rehabilitation programs to reduce institutional 
care may lie in provision of home care for elderly 
men and women based on some current experiments. 
Treatment and supervision stemming from a hospital 
or medical center can be expanded and extended right 
into the homes and communities of older people, there- 
by broadening the influence and usefulness of the hos- 
pital and at the same time relieving the pressing bed 
shortage in hospital and nursing homes (Pearlman). 

The extramural care program of the Home for 
Aged and Infirm Hebrews in New York has thus 
been able to serve 89 men and women in the age 
range of 58 to 88 during the past four years. Such 
assistance is available to handicapped as well as to 
normal old people (Burke and Galpern). Similar 
services are made available under the auspices of the 
Michael Reese Hospital in Chicago. Home care 
insures the continuity of normal hospital care, since 
the regular medical, surgical, and laboratory services 
of the hospital are made available to the patient. It 
is essential, however, to obtain the cooperation of 
community and social services to meet success in 
such a program (Pearlman). 

The Peabody Home for Aged Women, which has 
had seven years experience in home care, has dis- 
covered that many of the elderly women who ask 
for financial aid are not as destitute as they believe. 
Governmental and employment benefits and assistance 
payments provided for older people and for survivors 
are frequently not appreciated by women who have 
not had reason or opportunity to understand or en- 
gage in financial affairs. It is important that ade- 
quate counseling in such matters be made available 
(Laverty). 


V. ECONOMICS AND EMPLOYMENT 


Economic Adjustment 


The most recent extensive survey of characteristics 
and living conditions of older people, based on.a 
nation-wide sample of 18,000 of the 3.5 million cur- 
rent Federal old age insurance beneficiaries revealed 
that very few have any source of retirement income 
other than their government benefits. Most do not 
work because they do not feel physically able to 
manage even light or part-time work. Only about 1 
in 20 indicated that they had retired voluntarily while 
in good health to engage in leisure activity. For 
the most part, as indicated by the fairly large pro- 
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portion receiving both assistance and insurance bene- 
fits, Federal insurance payments are inadequate to 
meet rising costs of living. The greatest need is for 
continuing employment and for programs and facilities 
to maintain the health levels of these older people 
(Ball). 

The older person as a contributor toward productive 
employment is under study in the Columbia University 
project on conservation of human resources. Research 
is proceeding on work life histories of persons in 
selected professions and occupations, ranging from 
highly skilled and talented to the semiskilled and 
laboring groups to determine the extent and condition 
of their employment and their attitudes toward work. 
It is inappropriate to generalize concerning the older 
worker ; it is important to define and understand him 
in the light of the role he plays in our economy and 
his conception of his contribution (Ginzberg). 

In assessing economic and social problems facing 
the older worker, economists and sociologists consid- 
ered issues of employment opportunities, attitudes to- 
ward work and retirement, and the implications of an 
aging labor force. 

Mass production methods with resultant dilution 
of skills in industry and emphasis on incentive systems 
to decrease costs are creating major difficulties for 
older workers. These techniques emphasize capacities 
of physical dexterity and endurance which are charac- 
teristic of the young man without recognizing the 
assets of skill, experience, reliability, and maturity 
which mark the older work force. The assumption 
that there is a large labor reservoir of older men not 
employed was questioned. Recent figures indicate 
that 60 per cent of men aged 65 to 69 are at work. 
With respect to those who depend on fixed pensions, 
escalator provisions which automatically adjust re- 
tirement payments to rising costs of living are being 
tried as a partial answer to the eternal conflict be- 
tween prices and income. Another approach is the 
investment of pension funds in common stock to 
reflect changes in market conditions (McConnell*). 


Results of studies of the Chicago University Com- 
mission on Human Relations demonstrated that re- 
tirement could be very rewarding if workers could 
find the same satisfying experience at that stage that 
they find in their work a series of interviews 
with skilled craftsmen, sales clerks, steel and coal 
workers generally indicated that work means more 
than earning a living. It provides status in the com- 
munity, association with others, and mental and emo- 
tional stimulation. There is however a distinct corre- 
lation between satisfaction with work and character 
of the work; laboring and semiskilled employees 
stressed fewer of the extra-economic factors and 
were more inclined to seek retirement as soon as 
possible (Friedmann*). 

A corporation view of adjustment in old age pre- 


sented indicated that in a sample of steelworkers of 
one firm only 38 per cent of unskilled or semiskilled 
and 24 per cent of the skilled workers wanted to re. 
tire. On the other hand, 61 per cent of the super. 
visory employees wanted to retire (Onoda and Gallep. 
beck). 

The feeling of power accompanying the job is ap- 
other important factor to be considered. To under. 
stand more precisely the role of work in our society, 
research should be directed to finding out whether 
work has other functions such as health maintenance 
and therapy, fulfillment of emotional needs, and com- 
munity standing. It is important also in investigating 
worker attitudes toward retirement to understand such 
desires in relation to worker experiences with unem- 
ployment (Barron*). 

Interest on behalf of older persons should be bal- 
anced with consideration of other important problems 
so that too much stress is not placed on problems of 
the aged. The older worker is only one in a number 
of marginal groups including ,»vng people, women, 
and others who are subjected to discrimination in 
employment. Retention of older people at supervisory 
levels may result in frustration of younger capable 
men (Ginzberg*). On the other hand, the value of 
older people for experience, wisdom, and judgment 
was stressed. A company should use the criteria of 
performance and productivity in evaluating its em- 
ployment and retirement policies rather than merely 
potential physical capacity (Barrus*). 

Selection and placement programs in industry should 
proceed at all levels and at all ages. A major re- 
search need lies in ascertaining the attitudes of work- 
ers toward employment and retirement to develop 
methods of employee utilization and modifications in 
retirement programs which will meet both the needs 
of individuals and the requirements of production 
(Gallenbeck*). 


Age-Work Relationships 


Work Capacity: Pressure effects on aging studied 
in one industry disclosed that retired workers believed 
that they slowed up physically as they grew older. 
They reported that shortly before retirement they had 
not been able to turn out as good a day’s work as 
before and that they had to work harder to meet 
their quotas. About half admitted that they had to 
turn down overtime more frequently than before. An 
outstanding problem was the prevalent anxiety on 
the part of older people that they were not able to 
keep up with younger workers who, they believed, 
were concerned only with their own security (Tuck- 
man and Lorge). 

A survey of relative efficiency, conducted in a large 
industrial installation in Ohio covering 5,000 workers 
aged 20 to 70, demonstrated that generally efficiency 
varies with age. In job knowledge, judgment, skill 
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and craftsmanship, however, rather than speed and 
physical endurance, the older worker compares favor- 
ably with the younger and middle-aged worker. In- 
creased steadiness, reliability, and attendance seemed 
to compensate for loss in speed and endurance so that 
the over-all value of the older worker is not seriously 
diminished. In the light of such findings effective 
counseling is required to match qualifications of the 
worker with specific job requirements (Smith). 

Attitudes Toward Work and Retirement : 
that older workers nowadays resent compulsory re- 
tirement was provided by industry studies in a large 
metropolitan area. Any decrease in the number of 
older people in the labor force, among those who are 
physically fit, was found to be not due to a desire 
to stop work but to employer resistance to hire and 
retain older workers. 
not necessarily mean high labor cost and antiquated 
production methods; such conditions are largely due 
to unenlightened management which should learn how 
to fit the job to the worker (Tuckman*). 

In specifically applying the problem of attitudes and 
meaning of work to retail trade, it was ascertained 
that older saleswomen in a Chicago department store 
found considerable challenge in selling and realized 
genuine satisfaction in meeting the people and closing 
the sale. As skill increases, there is a greater tendency 
to stress work values beyond that of earning a living. 
To many, the mere fact that a person is able to work 
implies youth (Bower). 


Evidence 


Hiring of older workers does 


A survey to ascertain attitudes toward work on the 
part of New York teachers proved that job satis- 
faction increased significantly with age. The follow- 
ing factors contributed to this condition: a settling 
down tendency ; interest and liking for 
teaching; better relationships with employers and as- 
sociates; and feelings of greater competence and 
security. On the other hand, the group indicated 
heavy work loads, discrimination on account of age, 
and inadequacy of income, security, and future pros- 
pects as items of dissatisfaction. This was particular- 
ly true for women teachers (Johnson). 


increased 


Fundamental research is proceeding through a 7- 
year longitudinal program to determine the effect of 
involuntary retirement on mortality and morbidity. 
As a part of this large study, research teams have 
investigated problems of retirement in selected plants 
to ascertain the attitudes of workers toward retire- 
ment (Barron). 


Industrial Practices 


Industry is developing preretirement counseling and 
postretirement services. 

An important aspect is medical preparation. Such 
a program should begin with the entry physical ex- 
amination and be maintained on a continuing basis. 
The net effective result would be adjustment of work 


to meet the capacities of older people. It will pay 
off in terms of providing advance notice of the capaci- 


ties of older people and the onset of disability 
(Wade). 
A general analysis of several industrial firms indi- 


cated that almost all, in addition to formal retirement 
plans, issue informal advice explaining the plan, main- 
tain health services, provide recreational and avoca- 
tional opportunity, and continue company privileges 
and discounts, as well as participation in company 
affairs for ex-employees (E. Moore; Hewitt). Some 
corporations have formal programs of education for 
employees and their wives, including discussions on 
health, finance, postretirement possibilities and related 
subjects. A utility company and a university have 
jointly sponsored a series of lectures on problems 
ranging from retirement preparation to social adjust- 
ment (Dempster*). The civilian branch of the 
Wright Air Development Center (USAF) has au- 
thorized an information advisory service which under- 
takes to explain retirement rights and problems of 
postemployment (Blackburn*). 

The bonds between the retired worker and his co- 
workers still engaged at the plant must be recognized 
in developing any type of retirement program and 
counseling system. The phenomenon of “worker 
nostalgia” was regularly observed in a study of 500 
companies employing about 2,500 people. Many of 
these firms continue to mail their employees news of 
the company and keep in touch with them, but others 
have not yet appreciated the need for maintaining 
such relationships (McKain). 


VI. WELFARE AND EDUCATION 

Community Responsibility 

The responsibilities of society, in terms of the com- 
munity and the individual, in meeting the problems of 
the aged were stressed. Improved psychologic meas- 
urements and greater knowledge and understanding 
of the problems of the aged were marked as out- 
standing needs. The attitude of the public health 
worker was defined within the concept that a society 
which fosters research to save life cannot escape the 
responsibility for the longer years of life. One of 
the contributions that can be made by health workers 
is the investigation of the peculiarities of the illnesses 
of old age, psychologic implications of which cannot 
be ignored. New psychologic insights focusing on 
the individual and new testing procedures were called 
for to preserve and maintain the ability of aging 
people to utilize their capabilities (Stevenson*). 

Four distinct contributions of the psychologist in 
meeting his community responsibility were outlined: 
to determine and emphasize the potentialities as con- 
trasted with the liabilities of the older years, to 
match abilities of older people with job requirements, 
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to develop needed inventories and tests adapted to 
older people, and to assist in developing a continuing 
vigorous program of public education concerning the 
abilities and contributions of the aged (Pressey*). 


Community programing in the past has been frus- 
trated by personal fear or dread of old age and lack 
of experience with the aged as a social phenomenon. 
Emphasis on the aged as a group should be avoided. 
Segregation into groups may be a disservice to older 
people. In the past, the desire to give older folks a 
good life has led to putting them safely away in in- 
stitutions, even though many wished to stay in their 
own homes. The problem calls for informed guidance 
for agencies regarding the impact of social change 
on the aged. It means a revision of social yardsticks 
which relegate the older person to a nonworking role 
invelving loss of status (Randall*). 

The public welfare agency is in an advantageous 
position to promote activities for the older people, 
coordinate existing community facilities, and establish 
new services where the need arises. Such an agency 
should be able to provide a variety of services and 
unique assistance which is not always within the 
scope of the categoric services which usually comprise 
a public agency program (J. Kaplan). The public 
welfare agency must cooperate with all community 
services in a group work approach (Webber). 


Counseling 


Major. points in the discussion of counseling for 
older persons centered on the fact that older persons 
are enough different from younger ones to require 
adaptation of counseling techniques; understanding 
the older person is often difficult when the counselor 
is young. Counseling should be approached from a 
variety of points of view, with all disciplines working 
as a team. 

The lack of understanding of what goes on in the 
older person’s mind was pointed out. This is par- 
ticularly significant because the same words have 
different meanings for young and old persons. Often 
an individual comes with a specific problem, but be- 
hind that is an unspoken problem, the understanding 
of which is of the essence in counseling (Weinberg*). 

The need for new test procedures was raised again, 
in view of the fact that there are new facets to the 
problems which psychologists need to consider in con- 
nection with those who are psychologically older 
(Korchin*). 

The business of a counselor is not merely to give 
advice. To be effective he must have a fundamental 
impact on the individual himself regarding his own 
capacities and potentialities. Counselors should spend 
time primarily in bringing their services to the in- 
dividual’s level. In studies of public employment 
offices, it was discovered that members of the staff 
were sometimes detriments to the older persons be- 


cause they reflected the negative attitudes of the com. 
munity (Odell*). 


Four criteria for good counseling are: (1) ability 
of the counselor to put himself in the other person's 
shoes; 2) patience and the ability to listen; 3) accy. 
rate information as to the individual’s capacity’ and 
his situation; 4) good judgment (Stieglitz*). 

Social acceptability of a person for employment js 
often the greatest obstacle for his placement, 
Counseling should not be an attempt to do things 
to or for the individual, but to assist him to do 
things for himself. In some respects, counseling 
the older person is easier because he can accept reality 
more readily (Stieglitz*). 

That counseling of older persons is effective is in- 
dicated in the results of the Cleveland Vocational 
Guidance Bureau, which in two and a half years has 
been able to put nearly 400 older workers back to 
work. Although there has been difficulty in placing 
older women, small business, retail stores, and the 
service trades are willing to hire older workers of 
either sex. Over 700 oldsters have been counseled 


(Wilson). 


Adult Education 


Basic to discussions of educational programs for 
older persons is an understanding of their learning 
capacity and their backgrounds and experiences. There 
is a tendency to think of older people as being in- 
capable of absorbing new material, yet it has been 
shown that learning capacity does not change from 
20 to 60 years and beyond, although there may be 
different learning processes. This stereotype has been 
developed because studies have dealt largely with the 
malfunctioning and nonfunctioning portions of the 
older population (Lorge*). 

Furthermore, in order to achieve the kind of sym- 
pathetic and informative instruction which could be 
effective, the older person must accept the physiologic 
changes of aging, which are fully as critical as 
changes which occur in adolescence, adjust his aspi- 
rations to reality, recognize independence for his 
children and adjust to living without them, develop 
new relationships with spouse and friends, learn new 
leisure time patterns and adapt interests to extensive 
periods of nonproductive but none the less satisfying 
activity, and prepare for retirement by appropriate 
financial and economic insurance of -income (Havig- 
hurst*). 


Adult education techniques mentioned were: 4 
college for adults at which a variety of specialized 
course work is offered to older people (Andrus*); 
classes in which formal education is combined with 
social and recreational activity (Salamone); and 
public education facilities offered under the sponsor- 
ship of the State department of education (Rabe*). 
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Special attention was directed toward the rehabilita- 
tion and instruction of the disabled so they might 
gain positions of productivity. This is especially im- 
portant in dealing with the problems of institutional- 
ized older people (LeMaire*). 


Survey Methodology 


Two contributions in the methodology of obtaining 
information from older people for purposes of study 
were submitted, indicating that individualized ap- 
proaches yield the most complete and satisfactory re- 
sults. Data were successfully gathered from and 
about alleged centenarians relative to their social ad- 
justment by questionnaire and interview technique 
after rapport was established on the basis of personal 
friendship and stimulation of interest in the research 
(Beard). 

To test relative effectiveness of invitations to obtain 
free chest x-rays, four types of mailed material were 
sent to over 2,300 public assistance recipients. Those 
to whom a personal card was sent in addition to the 
regular material responded almost twice as frequent- 
ly, with more males than females answering (O. J. 
Kaplan). 


VII. RESEARCH: STATUS AND PROSPECTS 

Conquest of diseases associated with aging will re- 
sult from our understanding of plain biologic facts 
applicable to older people and the aging process. Such 
diseases, like the acute ailments, can be gradually 
brought under public health and medical control. It 
is probable that arteriosclerosis can be prevented 
through intensive study of metabolism of arterial 
tissue. If we knew as much about the metabolism 
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of such tissue as we know about processes and growth 
of bones, we might be able to prevent this disease 
as easily as we now prevent rickets (R. A. Moore*). 

From the psychologic point of view, there is too 
wide a gap between the social needs of gerontology 
and the means for dealing with it. It is essential not 
only to appreciate the biologic man, but the psycho- 
logic and social man. It is necessary to approach the 
total aging problem with the platoon system of re- 
search. More assistance should be provided by gov- 
ernment and other research supporters for encourage- 
ment of additional investigation in psychologic factors 
of old age (Jones*). The mental disorders of later 
life are not inevitable. Mental health depends upon 
physical health, home life, recreation, education, and 
economic security. Research in these areas will 
throw light on other problems of mental health. With 
the entire world as a laboratory, all peoples should 
be studied to grasp the sociology of later life. Pos- 
sibilities are almost limitless, but research requires 
instruments, valid personality tests, sample surveys 
for the study of mental health, and reports on ex- 
perience in caring for seniles in institutions and in 
homes (QO. J. Kaplan*). 

With respect to the problems of adjustment to 
society, it was noted that persons who consider them- 
selves middle-aged were better adjusted than those 
who reported themselves as old or elderly. The self- 
concept is of utmost importance in dealing with the 
appropriate role of the individual in society. Em- 
phasized were specific forms of education for aging. 
Only by preparation for living in the later years will 
the amount of frustration and inactivity we now find 
during that period be reduced. A more consistant 
and rational policy is essential, but the prerequisite 
to that end is research (Burgess*). 
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Grant from the Forest Park Foundation to the 
Journal of Gernotology 

Publication of additional pages in the 1953 
volume of the Journal of Gerontology will be 
made possible through a grant from the Forest 
Park Foundation of Peoria, Illinois. The Journal 
of Gerontology is most grateful for the Forest 
Park Foundation’s continued support. 


New Research Foundation Formed 


The Bjorksten Research Foundation has been 
formed by the Bjorksten Research Laboratories, 
Madison, Wisconsin, to explore problems that may 
not have an immediate commercial application. Among 
those scheduled for foundation study are the bio- 
chemical changes observed in the aging of living 
tissues. Four classes of foundation membership have 
been set up: sustaining, life, corporate, and honor- 
ary. Trustees are Johan Bjorksten, Luther L. Yeager, 
John B. Eisen, John H. Stephan, Rolph Darbo, John 
D. Ferry, and Durward O. Guth. 


American Heart Association Issues New 
Scientific Journal 


A new bimonthly scientific journal, Circulation Re- 
search, the only publication devoted exclusively to re- 
ports on fundamental studies related to the heart and 
circulation, will be issued by the American Heart 
Association beginning January, 1953, as a further 
step in the development of its professional education 
program. This new journal will be edited by Dr. 
Carl J. Wiggers, Professor and Director, Department 
of Physiology, Western Reserve University School of 
Medicine, Cleveland. Dr. Robert S. Alexander, As- 
sociate Professor of Physiology at the same institu- 
tion, will be Assistant Editor. 


Gerontologic Meetings 


In connection with the Centennial Exercises of 
Washington University, St. Louis, an Institute on 


Aging will be held April 17 and 18, 1953, on the 
Washington University Campus. Among the speak- 
ers will be Dr. Robert A. Moore, Mr. Clark Tibbitts, 
Dr. Milton L. Barron, Dr. Joseph Tanaka, and Dr. 
Wilma Donahue. Chancellor Arthur H. Compton and 
Dr. Frank Wright will preside at two of the sessions, 
Discussion groups will be held on the following seven 
topics: physical, medical, and biologic aspects of 
aging; employment, labor, retirement, and security; 
religious programs and services; education and the 
learning process; living arrangements and hcusing; 
recreational needs and problems; personal and social 
adjustment. 

Further information may be secured from Dean 
Willis H. Reals, University College, Washington 
University, St. Louis 5, Missouri. 

Three lectures on Geriatric Psychiatry will be pre- 
sented February 16, 1953 (H. E. Clow), February 
23 (D. Rothschild), and March 2 (P. H. Stevenson), 
as part of the Sixth Connecticut Postgraduate Sem- 
inar in Psychiatry and Neurology at the Connecticut 
State Hospital, Middletown, Connecticut. 

At the Eighth Session of the Australian Medical 
Congress held in Melbourne August 25 to 29, 1952, 
the problem of the medical care of the aged was dis- 
cussed. Dr. W. W. S. Johnston, of Melbourne, was 
Chairman. 

A Geriatric Symposium was presented by the Vet- 
erans Administration Center, Kecoughtan, Virginia, 
and the Virginia Peninsula Academy of Medicine, 
Newport News, Virginia, at Kecoughtan, Virginia, 
September 18 and 19, 1952. 

An Institute on Life in Later Maturity consisting 
of seven lectures was held at E:illyer College, Hart- 
ford, Connecticut, in October and November, 1952. 

The Frances Schervier Home and Hospital, New 
York, sponsored a course in geriatrics for nurses 
consisting of ten lectures during the months of 
October, November, and December, 1952. 

A Symposium on Geriatrics was held at the Hos- 
pital Juarez, Mexico City, Mexico, November 0-15, 
1952, under the chairmanship of Dr. Manuel Payno. 








Josiah Macy, Jr. Foundation. 


The establishment of the JourNAL or GERONTOLOGY was made possible by a grant from the 





John Breasted, University of Chicago Press. 





The hieroglyphics, “The Beginning of the Book for Transforming an Old Man into a Youth,” 
at the top of this editorial page, are from the Edwin Smith Surgical Papyrus, translated by Professor 








104 





A Co 
1952, at 
under tl 
ment 0! 
held on 
socio-ec’ 


U.S.P.E 


Accor 
Health 
Fellows! 
$11,266, 
followin 
in June 
October 
followin 
tology : 

Univ 
Ef 
ou 

Geor 
ing 
eb: 
the 

Har 
an 

Wor 
Sac 
an 
the 

Was 
a 
ag 

Corr 

i. 
Corn 
H. 
tol 

Colu 
cia 
alt 

Ford 

M 
olc 

Ohio 

Pr 
in 


n the 
peak- 
bbitts, 
d Dr. 
n and 
sions, 
seven 
is of 
rity; 
1 the 
sing ; 
social 


Dean 
ngton 


 :pre- 
ruary 
son), 
Sem- 
cticut 


dical 
1952, 
; dis- 


was 


Vet- 
xinia, 
icine, 
rinia, 


sting 
{art- 
52. 

New 
urses 
; of 


Hos- 
0-15, 
iyno. 











CURRENT COMMENT 105 


A Conference on Aging was held, November 13, 
1952, at the Ann Lee Home, Albany, New York, 
under the sponsorship of the Albany County Depart- 
ment of Public Welfare. Panel discussions were 
held on the medical problems of aging and on the 
socio-economic problems of aging. 


U.S.P.H.S. Grants in Field of Gerontology 


According to an announcement by the U. S. Public 
Health Service Division of Research Grants and 
Fellowships, a total of 1,085 grants amounting to 
$11,266,577. were approved by the Surgeon General, 
following recommendations of reviewing consultants 
in June 1952. (Public Health Reports, 67: 1040-1068, 
October 1952.) Based on title of the projects the 
following grants were made in the field of geron- 
tology : 


University of Colorado — E. W. Busser. 

Effect of aging upon the central nerv- 

MP SNES baicxscasswrces ss eecseeeas S 7.409 
George Washington University, (Wash- 

ington, D. C.). J. F. Fazekas. Cer- 

ebral circulation and metabolism in 


EL oo ued s sonngeeaverese neds 12,312 
Harvard University. D. M. Hegsted. Ca 

and P requirements of adulthood..... 7,560 
Worcester Foundation (Worcester, Mas- 

sachusetts). G. Pincus. Tissue steroids 

and adrenal stervidogenic activity of 

Se Od ces eax ck eu <waeeee 10,000 
Washington University (St. Louis). A. 

I. Lansing. Cellular calcium binding in 

OS oct Rg tet cre rere am ie Sivoo Ss 11,826 
Cornell University (Ithaca, New York). 

C. M. McCoy. Research upon aging. 23,508 
Cornell University (Ithaca, New York). 

H. S. Liddell. Relation of aging to 

tolerance for environmental stress. ... 8,604 
Columbia University, College of Physi- 

cians and Surgeons. H. S. Simms. Age 

alterations affecting death rate. ...... 29,916 
Fordham University. (New York). H. 

Misiak. Critical flicker frequency and 

NN ha tec wis dnt aly Suergtare ewes 4,428 
Ohio State University (Columbus). S. L. 

Pressey. Factors leading to adjustment 

SEM S53 ao bls aul deateic we ola etie lo aanerd 9,866 


University of Pittsburgh. H. S. Belding. 
Vascular responses to thermal stress 


SE NE, | ic visinwensese twas exex 8,640 
University of Washington (Seattle). R. 
J. Blandan. Effect of ovum age on the 
process of fertilization. ............. 10,820 
| $145,192 


These 12 grants (1.1 per cent of the total number) 
represent 1.3 per cent of the total funds approved for 
research support. 


McGregor Grant 

A two-year project grant has been made by the 
McGregor fund to the Committee on Aging of the 
National Social Welfare Assembly, New York, to 
develop methods for determining whether a worker 
should or should not be retired. The Committee does 
not intend to do direct research but to stimulate re- 
search groups, business and industrial organizations, 
labor unions, universities, etc. to undertake studies 
and experiments in areas bearing on the subject and 
to coordinate and relate the separate undertakings. 
The Committee plans to collect and make available 
information regarding current practices of admin- 
istering an elastic retirement policy, retirement coun- 
seling, and related subjects. 


San Francisco Senior Center 


San Francisco’s Senior Center celebrated its fourth 
anniversary with the dedication of a new craft shop, 
October 8, 1952. Located in the Aquatic Park 
Pavilion, the center was opened in 1948 with the 
assistance of the A.W.V.S. and the Recreation and 
Park Department of San Francisco. A grant from 
the Columbia Foundation made it possible to appoint 
Miss Florence E. Vickery a full time director. In 
January of 1952 support of the project, including 
four branch clubs, was accepted by the Community 
Chest. The program is aided by the San Francisco 
Adult Education Division which supplies capable 
teachers for classes and activity groups. The craft 
shop is a gift of the city to the Center. Current 
registered membership of the center exceeds 1000. 
A wide variety of programs are offered under the 
guidance of Miss Florence E. Vickery, Director, Miss 
Emily W. Wooley, Counselor, and Roy Rusk. 
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E. V. Cownry, President 
660 Kingshighway Blvd. 
St. Louis 10, Missouri 


Natuan W. SuHock, Secretary 
Baltimore City Hospitals 
Baltimore 24, Maryland 


Anton J. Cartson, President-Elect 
University of Chicago 
Chicago 37, Illinois 


Joun Espen Kirk, Treasurer 
5600 Arsenal Street 
St. Louis 9, Missouri 


Summary of the Minutes of the Seventh Annual Meeting of the 
Council and Members of the Corporation of the 
Gerontological Society, Inc. 


The meeting was called to order at 1:00 p.m. on 
September 6, 1952, in the Executive Room of the 
Willard Hotel, Washington, D. C. All members of 
the Council were present. 

Reports of the President, Treasurer, and Editor-in- 
Chief and the budget for 1953 were presented and 
accepted. Reports of the Membership Committee, 
Committee on Constitution and By-Laws, and the 
Nominations Committee were presented and approved. 
The following actions were taken: 

It was recommended that the new By-laws pre- 
sented by the Committee be adopted. 

It was recommended that the Sixth Annual Scien- 
tific Meeting of the Gerontological Society, Inc. be 
held in the San Francisco Bay area, the Seventh An- 


nual Scientific Meeting in St. Petersburg, Florida. 

A contribution of $100.00 to the National Society 
for Medical Research was approved. 

The Secretary was authorized to investigate the 
services which the National Society for Study of 
Communications can offer to the Gerontological 
Society. 

Issuance of annual membership cards and certifi- 
cates of membership was disapproved. 

Membership dues for 1953 were maintained at 
$10.00; subscription to the Journal of Gerontology is 
to be increased from $8.00 to $10.00 per volume be- 
ginning with volume 8, 1953. 

N. W. SHock 
Secretary 


Summary of the Minutes of the Fifth Annual Meeting of 
The Gerontological Society, Inc. 


The meeting was called to order at 4:00 p.m. on 
September 6, 1952 in the Fairfax Room of the Wil- 
lard Hotel, Washington, D. C. Dr. E. W. Burgess, 
President of the Society, acted as Chairman of the 
meeting. Dr. N. W. Shock acted as Secretary. The 
following actions were taken: 

The Report of the Editor of the Journal of Ger- 
ontology was accepted. The appreciation of the 
Society to the Forest Park Foundation and the Sec- 
ond International Gerontological Congress for finan- 
cial aid to the Journal during the past year was 
expressed, 

The Report of the Membership Committee showing 
that 291 new members joined the Society in 1952, 
making a total of 870 members as of September 1, 
1952, was accepted. 

It was voted that the Sixth Annual Scientific Meet- 
ing of the Gerontological Society, Inc. be held in 
the San Francisco Bay area in conjunction with the 
meeting of the American Sociological Society in late 


August or early September 1953. The Seventh An- 
nual Scientific Meeting was tentatively scheduled for 
St. Petersburg, Florida, in 1954. 

The new By-Laws, proposed by the Committee, and 
previously circulated to all members of the Society 
were adopted. Under the new By-Laws (published 
in full in this issue), all members of the Society on 
September 1, 1952, become Fellows of the Profes- 
sional Division. The members approved a motion 
that the President appoint committees to work out 
procedures for (a) determining requirements of Fel- 
lows of the Professional Division and policy, and 
(b) affiliation of organizations. 

All actions of the Council were confirmed. 

The following officers and members of the Council 
were elected: 


President E. V. Cowdry 
President-Elect Anton J. Carlson 
Secretary Nathan W. Shock 
Treasurer J. Esben Kirk 
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Social Work and Administration: 

IEE ise dries nasesxh50s0ehches 1954 

RE Pere ne myer 1955 

The past president, E. W. Burgess, will also be 
a member of the Council for 1953. 

The Society expressed appreciation to the Com- 
mittee on Local Arrangements for their work in 
preparation for the Fifth Annual Meeting. 

N. W. Sock 
Secretary 


By-laws of the Gerontological Society, Inc. 
Adopted September 6, 1952 


To serve 

Biological Sciences: through 

NE cine waned emarees@bees 1953 

cc sscneeeseseneen es 1954 
Clinical Medicine: 

SR ee eee 1953 

Ss ND <5 ois en nisi <wies'seccuwmecs 1954 
Psychological and Social Sciences: 

i, SR oa psa snisoetsiiedosievien 1953 
EE: RMN, So hisntaisxsea-ndnasaeeee mere 1954 
Article I 
Section 1. Offices. The principal offices of the 


Corporation shall be located in the City, County, and 
State of New York. 

The Society may maintain such other offices in such 
place or places within or without the State of New 
York as the Council may from time to time deter- 
mine. 

Article II 

Section 1. Divisions. The Society shall consist of 
the Professional Division (Fellows) of 4 or more 
Sections, General Member Division, and Affiliate Or- 
ganization Division. There shall be 4 Sections of the 
Professional Division, viz; Biological Sciences; Psy- 
chological and Social Sciences; Clinical Medicine; 
and Social Work and Administration. 

Additional Sections of the Professional Division or 
other Divisions may be created by the Society upon 
recommendation of the Council. 


Article IIT 
Section 1. Membership. Membership in the So- 
ciety shall be open to all persons interested in further- 
ing the aims of the organization who meet the re- 
quirements as outlined in Section 2c of this article. 
Section 2. Classes of Membership. There shall 
be 5 classes of members designated respectively Hon- 
orary Members, Fellows, Members, Affiliates, and 
Senior Members. 
2a. Honorary Members: Any person who has 
rendered distinguished services to the sciences 
of Gerontology or Geriatrics may be elected 
an Honorary Member of the Society by the 
Council. Honorary Members shall pay no 
membership dues. They shall have the right 
of attending the meetings of the Society and 
of taking part in its discussions but they shall 
have no vote. 
2b. Fellows: 
1. All persons who, on September 1, 1952, 
were members of this Society shall be con- 


tinued as members and be designated as 
Fellows. 

. Any person who in the immediately pre- 
ceding three years has engaged in the study 
or practice of any aspect of Gerontology or 
Geriatrics may on application be elected a 
Fellow and assigned to one of the Pro- 
fessional Sections of the Society, provided 

a) They are nominated by two Fellows in 
good standing. 

b) They are elected by the Council on 
recommendation of the Committee on 
Membership duly appointed by the 
Council. 

The requirements for admission of Fellows 
shall be determined by the Council. 

2c. Members: Any person may be elected to mem- 

bership by the vote or assent in writing of a 

majority of the Council. To be eligible for 

membership an applicant must: (a) be inter- 
ested in and sympathetic with the purposes of 
the Society as expressed in its Charter, and 

(b) nominated by 2 members of the Society. 

Dues of members shall be fixed in accordance 

with Article XI of these By-Laws. 

2d. Affiliates: All voting members of an Affliate 

Organization as hereinafter defined (Article 

III, Section 3) and of all local chapters of 

any such Affiliate Organizations shall be Affili- 

ates of the Society. Any individual Affiliate 
may become a Member of the Society on pay- 
ment of individual annual dues te the Society. 

Affiliate members shall have the right of at- 

tending meetings of the Society but shall have 

no vote and shall pay no dues individually. 
2e. Senior Members: Any person who has through- 
out the immediately preceding five years been 

a Fellow of the Gerontological Society but who 

is no longer engaged in professional work may 

upon application to the Council be designated 


LS) 
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as a Senior Member. Senior Members shall 
have the right of attending meetings of the 
Society but shall have no vote and shall pay 
no dues. 

Section 3. Affiliate Organisations. Any non-profit 
corporation, association, or committee organized for 
purposes similar to those of the Society may become 
an affiliate of the Society, provided that (a) the 
officers of the Society pursuant to such regulations 
which may be prescribed by the Council, approve the 
certificate of incorporation, charter, or body of 
governing rules of such corporation, association, or 
committee, and (b) it shall agree to comply with a 
Charter of Affiliation to be issued by the officers of 
the Society containing such provisions as shall be 
prescribed by the Council and renewable annually. 

The Council of the Society may terminate a Charter 
of Affiliation issued to an Affiliate Organization at 
any time the Council shall determine such action to 
be in the best interests of the Society, and the corpor- 
ation, association, or committee to which such charter 
had been issued shall thereupon cease to have the 
privileges of an Affiliate Organization. 
3a. Members of the Society in any area may form a 

local chapter and apply for affiliation. 
Section 4. Loss of Membership, Resignation, Ex- 
pulsion. 
4a. Any Fellow or Member of the Society delinquent 
at least two years in the payment of dues shall 
cease to be a Member in good standing and shall 
not be entitled to vote or hold any office of the 
Society, except that such Member shall be re- 
instated to good standing at any time upon pay- 
ment of outstanding dues for the then current 
year. 

4b. The resignation of any Fellow or Member shall 
be in writing and addressed to the Secretary of 
the Society. 

4c. Any Fellow or Member who in the opinion of 
the Council has violated these By-Laws or reg- 
ulations prescribed by the Council or whose 
conduct is prejudicial to the welfare of the 
Society may be expelled from membership by 
two-thirds vote of the Council. 

Section 5. Voting. Each Fellow and Member shall 
be entitled to one vote at meetings of the Society. 
Honorary Members, Senior Members, and Affiliate 
Members shall not vote. Each Affiliate Organization 
shall be entitled to one vote to be cast by its repre- 
sentative attending meetings of the Society. 


Article IV 


Section 1. Membership in the Corporation. The 


Members of the Corporation shall be those Fellows 
and/or Members elected as members of the Council. 
The election of a person to the Council shall like- 
wise be an election to membership in the Corporation. 


No one shall continue to be a member of the Corpor- 
ation after ceasing to be a member of the Council. 

Every meeting of the persons who are members of 
the Council and of the Corporation, at which there 
is a quorum, shall be deemed to be a meeting both 
of the Council and of the Corporation, and any action 
taken at such a meeting shall be the action of the 
Council and of the Corporation. Action at such meet- 
ings shall be recorded in one set of minutes which 
need not distinguish between the different capacities in 
which action is taken. 


Article V 

Section 1. Council. The business and affairs of 
the Society shall be managed by a Council composed 
of 17 persons. 

Section 2. Council Membership. The Council shall 
be composed of the President, the past President, the 
President-Elect, the Treasurer, the Secretary, and the 
Editor of the Journal of Gerontology as ex officio 
members and 11 additional members to be elected by 
the Fellows of the Professional Sections, Members 
of the general Member Division, and a representative 
of the Affiliate Organization Division of the Society 
as follows: 

Two from the general Member Division 

Two from each of the 4 Professional Sections 

One from the Affiliate Organization Division. 

Section 3. Nominations. The Council shall nom- 
inate candidates for election as officers of the Society 
and members of the Council. Additional nominations 
may be made by any 5 Fellows and/or Members of 
the Society in good standing by filing the nominations 
with the Secretary at least ten days before the an- 
nual meeting. 

Section 4. Quorum. The presence in person of 
one-fourth of the Council members shall constitute 
a quorum. Actions of the Council shall be by major- 
ity vote of Council members present. The President 
shall preside at all Council meetings. 

Section 5. Duties of the Council. 
shall : 

a. Have general management and control of the 

affairs and funds of the Society. 

b. Appoint a Committee on Publications 
shall have jurisdiction over all publications of 
the Society, including the appointment of an 
Editor of each such publication. 

c. Appoint a committee to pass on applications of 
Fellows and define the guiding principles of 
eligibility to professional sections. 

_d. Recommend the annual dues for Fellows, Mem- 
bers, and Affiliate Organizations. 

e. Prescribe the procedure for and have general 
supervision over the election of officers of the 
Society and members of the Council. 

f. Provide for nominations of elected officers and 
members of the Council. 


The Council 
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g. Determine the time and place of annual meet- 
ings. 

h. Set up regulations for admission of corpora- 
tions, associations, or committees to affiliation 
with the Society and define policies of affilia- 
tion. 

i. Appoint additional committees to further the 
aims of the Society. 

The Council may: 

j. Determine whether or not the Treasurer is to 
be bonded and if so, in what amount. 

k. Appoint or authorize the President to appoint 
committees on programs, arrangements, regional 
meetings, public education, research, fellowships, 
and such other committees as it may deem 
necessary. 

1. Call special meetings of the Society. 

m. Make decisions between meetings by majority 
opinion in writing. 

Article VI 

Section 1. Elected Officers. The elected officers of 
the Society shall be a President, a President-Elect, a 
Secretary, and a Treasurer. The President and Pres- 
ident-Elect shall be Fellows of the Society. 

Section 2. Nomination. (See Article V, Section 3). 

Section 3. Elections. Election of officers shal! be 
by majority vote at the annual meeting of the Society. 

Section 4. Term of Office. All officers shall as- 
sume their duties on January 1 of each calendar vear 
following their election and shall serve for one vear 
or until their successor is elected and qualified. 

The President-Elect shall assume the office of 
President on January 1 of the calendar year one 
year following his election. 

Section 5. l’acancies. If the office of the President 
shall become vacant the President-Elect shall assume 
such office. If for any reason the succession of the 
President-Elect shall become impossible, a successor 
to the office of President shall be appointed by the 
Council for the remainder of the unexpired term of 
the President. If the office of the Secretary or 
Treasurer shall become vacant, a successor shall be 
appointed by the Council for the remainder of the 
unexpired term. If the office of President-Elect shall 
become vacant, a successor shall be nominated by the 
Council but such office shall not be filled except by 
confirmatory vote of the Society at the next annual 
meeting. 

Section 6. Duties of the President. The President 
shall preside at annual and special meetings of the 
Society and at meetings of the Council. He shall 
be responsible for the administration of the business 
of the Society, shall be an ex officio member of all 
committees, and shall perform such other duties as 
are not specifically delegated to other officers or com- 
mittees. He may call special meetings of the Society. 

Section 7. Duties of the President-Elect. The 


President-Elect shall perform the duties of the Presi- 
dent in the absence or disability of the President and 
shall be an ex officio member of all committees. 

Section 8. Duties of the Secretary. The Secre- 
tary shall arrange to have written notices of all 
meetings sent to all members as provided in the By- 
Laws. He shall also act as Secretary of all meet- 
ings of the Society and of the Council. 

Section 9. Duties of the Treasurer. The Treasurer 
shall receive and disburse and account for all funds 
belonging to the Society. 

Article VII 

Section 1. Section Officers. Each Professional 
Section, the General Member Division, and the Divi- 
sion of Affiliate Organizations may elect a Chair- 
man and Secretary of its respective group. 

1a. Council Representatives. Each Professional 
Section as well as the Division of General Members 
shall elect 2 representatives to the Council for a term 
of three years. The Division of Affiliate Organiza- 
tions shall elect one member to the Council for a 
three-year term. Terms of office shall be arranged 
so that the term of office of only one representative 
of a Section or Division shall expire in any given 
year. 

Section 2. Vacancies. If vacancies occur among 
representatives to the Council, successors from the 
same Section or Division shall be nominated by the 
Council and elected at the next annual meeting for 
the unexpired portion of such terms. 

Article VIII 

Section 1. Meetings of the Society. 

1a. Annual meetings. Annual meetings of the 
Fellows and Members of the Society shall be 
held on the second Friday of September unless 
the Council designates a different day. The 
place of meeting shall be designated by the 
Council. 

1b. Special meetings. Special meetings of the 
Fellows and Members of the Society may be 
called at any time by the President or the 
Council and shall be called by the President 
upon the written request therefor of 25 Fel- 
lows and/or Members. 

1c. Regional meetings. The Council shall upon 
the request of 25 Fellows and/or Members 
call a regional meeting of the Society at any 
time and place, for the presentation of pro- 
grams and the promotion of personal inter- 
course. Such a request shall be made in 
writing at least six weeks before the proposed 
date of meeting. Such meeting shall be held 
in accordance with the Constitution and By- 
laws of the Society, and if the regular officers 
of the Society cannot be present the President 
shall appoint a committee from among the 
petitioners to conduct the meeting. The Com- 
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mittee through a Secretary chosen by them 
shall forward an account of the proceedings 
of the meeting to the official Secretary of the 
Society for insertion in the minutes. No gen- 
eral business of the Society shall be transacted 
at such regional meetings. 

1d. Notice of meetings. Written notice of the 
time, place, and purposes of the annual meet- 
ing and all other meetings of the Members 
and Fellows of the Society shall be mailed or 
caused to be mailed by the Secretary to each 
Fellow and Member addressed to him at his 
address as it appears on the records of the So- 
ciety not less than ten and not more than 
forty days before the meeting. 

Ie. Quorum. At all meetings of the Society, 20 
Fellows present in person or by proxy shall 
constitute a quorum for the transaction of 
business, but a lesser number may adjourn 
the meeting to a day specified. 

1f. Two Inspectors of Election shall be chosen at 
each annual meeting of the Fellows and Mem- 
bers of the Society to act at such meeting 
and at all special meetings of the Society until 
the succeeding annual meeting. 

1g. Reports. At the annual meeting of the Fel- 
lows and Members of the Society, the Council 
shall present a report, verified by the President 
and Treasurer or by a majority of the mem- 
bers of the Council, showing the whole amount 
of real and personal property owned by the 
Society, where located and where and how 
invested, the amount and nature of the prop- 
erty acquired during the year immediately pre- 
ceding the date of the report and the manner 
of acquisition; the amount applied, appropri- 
ated, or expended during the year immediately 
preceding such date, and the purposes, objects, 
or persons to or for which such applications, 
appropriations, or expenditures have been 
made; and the names and places of residence 
of the persons who have been admitted to mem- 
bership in the Society during such year, which 
report shall be filed with the records of the 
Society and abstract thereof entered in the 
minutes of the proceedings of the annual meet- 
ing. 

Section 2. Meetings of the Council. 

2a. The annual meeting of the members of the 
Council shall be held each year immediately 
preceding the annual meeting of the Fellows 
and Members of the Society. Special meet- 
ings of the Council may be called by the 
President and shall be called by the President 
upon the written request of 5 members of the 
Council at any time. 

2b. Written notice of the time and place of all 


meetings of the Council shall be mailed by the 
Secretary to each member of the Council not 
less than five days before the meeting. 
Notices of special meetings shall also state 
the purposes of such meetings. 


Article IX 
Section 1. Official Organs. The JOURNAL OF 
GERONTOLOGY shall be an official organ of the 
Society. All of the assets of the JOURNAL shall be 
the property of Gerontological Society, Inc., and all 
of the income and revenue of the JOURNAL OF 
GERONTOLOGY shall be paid or transmitted to 
the Treasurer of the Society and its bills shal! be 
paid by the Treasurer upon the presentation of proper 
vouchers. 
Article X 
Section 1. Seal. The seal of the Corporation 
shall have inscribed thereon the following words and 
figures: “Gerontological Society, Inc., 1945.” 
Article XI 


Section 1. Dues. Each Fellow and Member shall 
pay annual dues in an amount determined by a ma- 
jority vote at the annual meeting of the Society upon 
recommendation of the Council. The dues for Fel- 
lows shall include the annual cost of a subscription 
to the JOURNAL OF GERONTOLOGY. Dues 
for Members may exclude subscription to the Journal 
of Gerontology when approved by the Council. 

Honorary and Senior Members are exempt from 
payment of dues. 

Affiliate Organizations shall pay annual dues to 
the Society, an amount determined by a majority vote 
at the annual meeting of the Society upon recommen- 
dation of the Council. The dues for Affiliate Or- 
ganizations shall include the cost of at least one sub- 
cription to the JOURNAL OF GERONTOLOGY. 

Article XII 


Section 1. Amendment or Repeal. These By-Laws 
may be amended or repealed by the affirmative vote 
of at least three-fourths of the Fellows and Members 
present at any meeting of the Society provided the 
proposed amendment or repeal is approved by the 
Council and a written notice of the proposed amend- 
ment or repeal has been mailed to each Fellow and 
Member at least ten days in advance of the meeting. 


Article XIII 


Section 1. Purchase, Sale, etc. of Real Estate. 
No purchase of real property or sale, mortgage, or 
lease of the real property of the Society shall be 
made unless authorized by the vote of at least two- 
thirds of the whole number of the Council, at a meet- 
ing duly called and held. 

Section 2. No sale or mortgage, other than a pur- 
chase money mortgage, of real property of the So- 
ciety within the State of New York or lease thereof 
for more than five years, shall be made without 
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ORGANIZATION SECTION 


leave of the Supreme Court in the Judicial District 
in which some of the property is located. 

Section 3. The provisions of the foregoing Sec- 
tions 1 and 2 of this Article XIII shall not apply to 
real property acquired on a sale in any action or pro- 


II! 


ceeding for the foreclosure of a mortgage owned by 
the Sociéty or to real property acquired by the So- 
ciety by deed in lieu of foreclosure of a mortgage 
owned, either in whole or in part, whether in cer- 
tificate form or otherwise, by the Society. 
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PROGRAM 


At the sessions of the Subcommittees the following re- 
search schemes were proposed for informal round-table dis- 
cussions: 


I. Subcommittee on Clinical Pathologic Physiology. 
Participants; Chairman, lL. Brull; members, F. Bourliére, 
A. Delaunay, J. B. Duguid, P. Formijne, T. Geill, A. 
Herschberg, S, Hirsch, J. Huet, E. Jalavisto, G. Lignac, 
H. Lloyd, J. Leiseleur, O. Olbrich, J. Roscam. 


Round-table Discussions 


1. J. Duguid. Arteriosclerosis. 
2. J. Duguid. Emphysema. 


3. T. Geill. 
reference to 
people. 


Studies on blood coagulation with special 
the occurrence of thrombosis in old 
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4. J. Huet and A. Herschberg. La Polypeptidémie: 
moyen de dépistage précoce du viellissement. 

. G. Lignac. The biology of death. 

. J. Loiseleur. Plan des recherches experimentales pour 
la mise au point du serum cytotoxique. 

7. E. Jalavisto. Faintness in old age. 

8. O. Olbrich and I. Renney. Changes of renal func- 
tions of the aged. 

Subcommittee on Endocrinology. 

Participants: Chairman, A. P. Thomson; members, F. 

Bourliére, L. Brull, T. Geill, A. Herschberg, J. Huet, 

V. Korenchevsky, W. H. Lloyd, O. Olbrich, E. van 

Campenhout, F. Verzar. 


nn 


Round-table Discussions 


1. F. Bourliére. Thyroid function in old age and in 
arteriosclerosis, human and experimental. 

2. E. van Campenhout. Influence of aging on the struc- 
ture and function of the endocrine glands. 

3. J. Huet and A. Herschberg. Les implants poly- 
hormonaux dans la prevention de la sénéscenée. 

Subcommittee on Cellular Biology. 

Participants: Chairman, A, Haddow; members, J. 

Firket, L. J. Harris, T. Kemp, V. Korenchevsky, P. 

Rondoni, E. van Campenhout. 


Round-table Discussions 

1. A, Haddow. 
aging. 

2. V. Korenchevsky. Morphologic changes of cells with 
aging. 

3. V. Korenchevsky. Role of the smallest metahyper- 
plastic nests of cells in development of tumors in 
senescence and the causes producing these nests. 

Subcommittee on Psychiatry. 

Participants: Chairman, A. Kennedy; members, L. 

Brull, P. Divry, E. Gillis, V. Korenchevsky, W. H. 

Lloyd, O. Obrich, P. Pichot, J. Roskam, A. P. Thomson. 


Enzymatic constitutions of cells with 


Round-table Discussions 
1. A. Kennedy and O. Olbrich. A psychosomatic ap- 
proach to the problem of mental inefficiency in old 
age: plan for an investigation of the relation be- 
tween psychologic changes and physical variables in 
the psychotic incidence of old age. 
2. P. Divry. Senile plaques in the brain. 


. Subcommittee on Nutrition and Metabolism. 


Participants: Chairman, B. C. P. Jansen; members, 
F. Bourliére, L. Brull, L. Harris, E. Jalavisto, V. 
Korenchevsky, F. Verzar. 


Round-table Discussions 


1. B. Jansen. Nutrition in old age. 

2. B. Jansen. Nutritional experiments on rats. 

3. L. Brull, Thyroxin and nutrition in mice. 

4. A. P, Thomson. Studies in the biochemistry of the 
aged. 

5. V. Korenchevsky. Metabolic and _ gastro-intestinal 


autointoxications in the processes of aging. 

6. L. Brull. Optimal diet for the elderly (General 
discussion). 

General discussion and business meeting. 

Prof. Thomson, the Chairman of the European Division 

of the Research Committee, in closing the Conference, 

summarised the opinions of the members on the value 

of the Conference as follows: 

“The Conference was an experiment and there is no 
doubt that it has proved a great success. The unusual 
features of its organisation were its aim (round-table 
discussion on research projects) and that we extended 
invitations to a few distinguished people who were not 
directly concerned with the problems of gerontology, 
although the character and quality of their work had 


suggested that it would be interesting to have their 

comments on those problems. Their contributions have 

added to the variety of our proceedings and were very 
stimulating. We are all greatly indebted both to Prof, 

Brull and Dr. Korenchevsky for the work they have 

done in connection with it. I have no doubt that the 

General Research Committee (President: Dr. W. 0. 

Thomson) and the Governing Body of the International 

Association of Gerontology (President: Dr. E. V, 

Cowdry) would like to consider the tentative conclusions 

of the members and their suggestions for the future.” 

The Conference approved the following: 

I. Two new sub-committees were established in the 
European Division of the Research Committee to 
study psychiatry and genetics. 

Prof. Kennedy and Prof. Kemp, respectively, were 

elected Chairmen of these sub-committees. 

II. It is suggested that the General Research Commit- 
tee and the Governing Body consider the prob- 
lem of establishing sub-committees analogous to 
those in the European Division so as to facilitate 
international interchange of opinions and results, 

III, Sessions for the Research Committee should be 

organised in connection with the Third Inter. 

national Gerontological Congress, which will be 
held in July, 1954, in Oxford. The Research 

Committee would prefer these Sessions to take 

place at the same time as the usual meetings of 

the Congress because they believe they would not 
interfere with the Congress proceedings and only 
comparatively small proportions of the members 
of the Congress would be interested in the activi- 
ties of the members of the Research Committee. 

IV. The following subjects were suggested tentatively 
for round-table discussion at the Research Sessions 
of the Third Congress: 

1) Changes in cells with aging, with a particular 
examination of the compensatory hypertrophy 
in the cells of tissues and organs in cases of 
degenerative changes and diseases accelerating 
the processes of aging (suggested by V. Koren- 
chevsky and L. Brull). 

Changes in the function of the thyroid in, and 

effects of, its hormone and of iodine com- 

pounds on the processes of aging, in particular 
changes in the span of life, growth, nutrition 

and also on arteriosclerosis (suggested by L. 

Brull and F, Bourliére). 

3) The psycho-somatic approach in the problem 

of mental inefficiency in the elderly (suggested 

by A. Kennedy and O. Olbrich). 

Genetic aspects of aging (suggested by T. 

Kemp and V. Korenchevsky). 

It was agreed that the Research Committee 

have discretion to alter these if events or new 

developments made it desirable. 

V. Various research projects, as detailed in the pro- 
gram, were considered in the round-table dis- 
cussions. 

As a result of discussion certain alterations were 

made in the two projects as follows:— 

1) The project suggested by G, O. E. Lignac was 
modified (J. B. Duguid and J. Firket) as 
follows :— 

“A geographic investigation of the causes of 

death in cases suitable for statistical examina- 

tion, preferably organised and directed by a 

Permanent Committee of the specialists.” 

The project suggested by E. Jalavisto was 

amended to the following: 

“Dizziness and falling fits in the elderly” (A. 

P. Thomson, O. Olbrich, T. Geill). 
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BOOK REVIEWS 


HISTOLOGY, HISTOPATHOLOGY,AND FUNC- 
TION OF THE SENILE OVARY, by Hannes 
Sauramo, Annales Chirurgiae et Gynaecologiae Fen- 
niae, vol. 47:, suppl. 1, Helsinki, Finland, 1952, 66 
pages. 


Despite the recent surge of interest in problems of 
aging, gerontology still depends to a large extent on 
subjective opinions and impressions. The need for 
reliable data relating to the morphologic, chemical, 
and physiologic changes of aging has been repeatedly 
stressed. It is, therefore, particularly refreshing to 
encounter a systematic study such as this. In a highly 
compressed monograph Dr. Sauramo has described 
and evaluated the age changes (microscopic) in 
human ovaries, uteri, and other components of the 
female reproductive system. 

The studies are based on examination of 10 sub- 
jects varying in age from 47 to 74 years, and care 
was taken to avoid, in so far as possible, the use of 
pathologic material. The monograph is profusely 
illustrated with photomicrographs which, unfortunate- 
ly, have not been well reproduced. The author makes 
special points of the tendency of both ovaries and 
uterus to undergo malignant transformations in aging 
and of a possible disturbance of lipid metabolism. 

Although this is a specialized piece of work, most 
serious gerontologists should profit from studying it. 

A. I. LANSING 
Washington University 
School of Medicine 
St. Louis, Missouri 
PROBLEMS OF AGING, TRANSACTIONS OF 
THE FOURTEENTH CONFERENCE ON AG- 
ING, N. W. Shock, Editor, Josiah Macy, Jr. Founda- 
tion, New York, 1952, 138 pages, $3.00. 


Problems of Aging, edited by Nathan W. Shock, 
the fifth published Josiah Macy, Jr. Foundation trans- 


actions on the subject, is a discussion by gerontologic 
experts on their own plane. It presupposes an ade- 
quate fund of insight and information in the field of 
aging while offering new students a rapid transit view 
of a complex and clarifying scene. In some respects 
it is an accurate mirror of a scientific meeting, being 
episodic, eclectic, and revealing. 

These staged informal discussions of fresh inquiry 
are reflective without cynicism. The recurrent 
vagaries of ideation, which could be distracting, con- 
tribute to the spontaneity, with a satisfactory sense 
of sequence. 

The structure of the report follows the general 
pattern of the Second International Gerontological 
Congress: Biology and Medicine; Sociology, Psy- 
chology, Education, and Religion; Economics, Em- 
ployment and Welfare; and Medical Services, Hy- 
giene and Housing. In each section there are some 
completed studies and many experimental anticipa- 
tions, a modicum of clinical impressions, and a large 
measure of sociologic observations. Each conclusion 
is bordered by a perimeter of less formalized ideas. 

The latter-hour consideration of the personalized 
statements is that despite the casual air there is much 
here that would be difficult to find elsewhere. Its 
generalizations can arise only from extensive detailed 
investigations. The international essence is valuable 
as well as reassuring. Such phrases as the fact that 
the elderly must be maintained as “ordinary members 
of the community,” that old age “is an artefact of 
our culture” and that custodial homes might be 
“ereenhouses for sickly plants of old age” could 
have been made only by those qualified by long study. 
The cast of the panel is good programming. 

In summary, this brief work maintains a continuity 
which to those in the field is a necessity and to others 
it offers a precise fund of present and future 
knowledge. J. T. FreeEMAN 

Philadelphia, Pa. 
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Administration of Homes for the Aged, edited by Kurt G. 
Herz and Morris Zelditch, Council of Jewish Federations 
and Welfare Funds, 165 West 46 Street, New York, 116 
pages, mimeographed, $2.25. 

Atlas of Spatial Vector Electrocardiogrpahy, by J. Willis 
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New York, 1952, 214 pages, $6.00. 
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graphed. 
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Morbus Alzheimer and Morbus Pick, A Genetic, Clinical and 


Patho-Anatomical Study, by Torsten Sjégren, Hakon 
Sjogren, and Ake G. H. Lindgren, Ejnar Munksgaard, 
Copenhagen, 1952, 152 pages, paper bound, 25 Swedish 


crowns. 

Pharmacology in Clinical Practice, by Harry Beckman, W. 
B. Saunders Company, Philadelphia, 1952, 839 pages with 
125 figures, $12.50. 


Rheumatic Diseases, Diagnosis and Treatment, by Eugene 
F. Traut, C. V. Mosby Company, St. Louis, 1952, 942 
pages, $20.00. 

Sheltered Workshops and Homebound Programs, A Hand- 


Workshops 
New York 
appendix, paper 


Committee on Sheltered 
West 16 St., 
pages 


book, the National 
and Homebound Programs, 15 
11, N. Y., 1952, 71 pages, 13 
cover. 

Yearbook of Jewish Social Services, Council of Jewish Feder- 
ations and Welfare Funds, 165 W. 46 St., New York 36, 
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$1.00. 
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NaTHAN W. SHOCK 
Gerontology Section 
National Heart Institute 
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The subject categories are those in A Classified Bibliography of Gerontology and 
Geriatrics by Nathan W. Shock published by Stanford University Press, Stanford, California 
(1951). Only major headings are used and the Roman numerals correspond to those given 
in the bibliography. In so far as possible, references are classified according to organ 
systems. Thus most of the material on Geriatrics will be found under the organ system 
involved in the disease. Cross references are indicated by number at the end of each 
section. When available, abstract references are given (B.A.—Biological Abstracts; P.A.— 
Psychological Abstracts; and P.I.—Population Index). Abbreviations for journals are those 
used in A World List of Scientific Periodicals Published in the years 1900-1933, 2nd Edition. 
For journals not listed, abbreviations were devised according to the general rules used in 
the above source. It is impossible to cover all journals and list all papers concerned with 
aging and the aged. Authors and publishers are requested to call attention to publications 
or to send reprints to the Gerontology Section, Baltimore City Hospitals, Baltimore, Mary- 
land. The assistance of the Forest Park Foundation, Peoria, Illinois, in the preparation 


of these materials is gratefully acknowledged. 
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